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a TOUGH self-fluxing winding wire 
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Developed in BICC’s own laboratories, Bicelflux is an 


—_— 


For continuous enamel covering for winding wires with toughness 
operation at “ hottest-spot ”’ ; approaching that of vinyl acetal or epoxy resin coverings 
temperatures of up to 120°C. : but—much easier to solder. 


Bicelflux is self-fluxing, with an action comparable to 
Adherent and resistant that of organic activated rosin fluxes. 
to solvents. : 
As a result, Bicelflux windings are ideal for applications 
where large numbers of soldered joints are required, 


Can generaliy be used without for example in radio and telecommunication equipment. 
changes in coil design, 
winding or impregnation. , Further details are given in BICC Publication No. 376 


—yours for the asking. 


WINDING WIRES Ai 
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BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.1 
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. baby Emperor Penguins are equipped 
by Nature to withstand the extremely rigorous 
climatic conditions of the Antarctic. 


The electrical and radio communications equip- 
ment inevitably requires constant checking and 
maintenance. AVO are gratified that their 
instruments were amongst those chosen for this 
vital work. 


The Trans-Antarctic and Royal Society 
Expeditions are also adequately and admirably 
equipped with the most advanced scientific 
apparatus to carry out their highly important 
research work. 
Among the AVO instruments with these 
} Expeditions are the famous Model 7 and 8 
AvoMeters, Universal Avominors, the AVO 
Valve Tester Type 160, a modified AM/FM 
Signal Generator Type T.F.M., and AVO 


ES ’ AY 0 Lt il Exposure Meters. 
& AVOCET HOUSE + 92-96 VAUXHALL BRIDGE ROAD + LONDON + SWI ViCtoria 3404 (9 lines) 


Manufacturers of:—ELECTRICAL, ELECTRONIC & NUCLEONIC INSTRUMENTS. DOUGLAS & MACADIE COIL WINDING MACHINES 
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cre. . THE NEW CD 814 SOLARSCOPE 


At £115, the excellent performance of this 
light, compact oscilloscope represents 
outstanding value. Especially valuable 
for TV and radio servicing, the CD 814 
incorporates signal measurement 
and time marking from '/\. secs. 


to '/i9 microsec. 
FINE VELOCITY 


TIME CAL US 


#0 ae sas Tv 
: SYNC/TRIG TRIG LINE { { 
SENSITIVITY re rs ee - 
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SOLARSCOPE TYPE CD 8I4 SERIAL N% 28500 


CALL SOLARTRON TO-DAY FOR FURTHER INFORMATION OR DEMONSTRATION 
THE SOLARTRON ELECTRONIC GROUP LIMITED 


Thames Ditton, Surrey - Tel: EMBerbrook 5522 
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Robust relays operated without amplifiers 
At the extremely low illumination of § ft. candles, 
robust relays can be operated direct from 40 volt supplies. 


Low dark current 

In typical applications the ratio of light to dark current is 
in general more than 10,000: I. 

Wide spectral response 

The usable response extends through the entire visible 


spectrum to the near infra-red and peaks in the 
yellow/red region. 


AC. or D.C. operation 


The cadmium sulphide type of photocell is non-polar 
and can be used with either a.c. or d.c. supplies. 


MULLARD LIMITED - MULLARD HOUSE 
TORRINGTON PLACE - LONDON W.C.I + LANgham 6633 


XUM 


New cadmium sulphide technique 


revolutionizes photocell performance 


A new type of photocell with an entirely new order of 
performance has been developed in the Mullard Solid 
State Physics Laboratories and is now about to go into 
production. 

Employing a large area cadmium sulphide photosensitive 
element, the new cell provides a sensitivity approaching 
that of a photomultiplier . . . and a current handling 
capacity of tens of milliamps. 

Technical information is in the course of preparation 
and you are invited to write to the address below. 


Sturdy construction 
Like many other solid state devices, the new type of cell is 
inherently rugged and suited for industrial use. 


Wide range of applications 

Flame failure detection, door opening, street lighting control, 
conveyor control, illumination control and smoke monitoring 
are only a few of the many possible applications. 
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i Ree 
ee COMMUNICATIONS AND ue J 
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The brilliant new Pye Mozart is one of the smallest 
and most compact amplifiers ever devised for home 


use. It gives an undistorted output of 10 watts, 
PAN _ provides full controls and facilities for 

reproduction from all high fidelity sources, yet 

the chassis measures only 10%’ x 3%” x 5”. The 


wbloy Mozart’s exacting specification has been reached 


only through good design and hand-finishing by 
carefully selected craftsmen who are expert at 


The revolutionary set eat ofthe eso or veg 
small amplifier in a om 
specially designed 

cabinet . 


Pye Limited, Pye (Ireland) =e. 

Auckland, C.L., Dublin, Eire. 

New Zealand. 

Pye Pty. Ltd., Pye Ltd., 
Melbourne Mexico City. 
Australia. 


ni Sen of Pr Kos rg 4 Las., 
1149 Raritan Avenue, orthline Road, 
Highland Park, Toronto. 
New Jersey, 
U.S.A. 


Deutsche Pye 
b.H 


Pye Radio and -m.b.H., 
Television (Pty.) Berlin-Zehlendorf- 
Ltd., West, 
Johannesburg, Roonstrasse 2, 

South Africa. Germany. 


MOZART LOWBOY 

This new Pye model features the Mozart Amplifier mounted in 
an elegant cabinet finished in walnut veneers and provides space 
for the fitting of any type of transcription turntable. 


~ S 
( E 
PRINTED GIRGUIT 
RELIABILITY 


DIALOMATIC SELECTOR 

The Mozart has input facilities for 
records, tape and radio. New ‘dialo- 
matic’ pick-up compensation unit 
gives instant matching for most 
types of pick-up. 


The creative mind of the Scientist . . 
in the hands of the craftsman. 


ON/OFF PUSH BUTTON 

This is completely separate from 
the volume control and eliminates 
all mains interference. 


SIMPLIFIED CIRCUITRY 

This brilliantly simplified printed 
circuit uses only 3 valves, a metal 
rectifier and a minimum of capaci- 
tors and resistors, allowing a great 
saving of space, 


P YE LIMITED OF CAMBRIDGE 
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‘| hear 
Acos have another 
qinner — they call 1t 
The Black Shadow 

Supposed to be 
quite the last 


word.’ 


WIRELESS WORLD 


‘Yes, it’s quite 


a thing, that. Goes 
up to 18 Kc/s, and the 


characteristic’s on the level. 


Good value, too. 


You want to hear it.’ 
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AIRMEC EXHIBITION 
OF ELECTRONIC INSTRUMENTS 


May we extend to you a cordial invitation to come and see our 


complete range of electronic equipment, including several 


ENTIRELY NEW INSTRUMENTS 


at the 


NAPIER HALL 


VINCENT STREET 
LONDON, S.W.1. 


(2 minutes’ walk from the Horticultural Halls) 


ON 
MARCH 24-27th 


Monday—Wednesday 


10 a.m.—7 p.m. 
=] INSTRUMENT 
2] EXHIBITION Taeny 
“lL (NAPIER HALL.) 10 am.—S5 p.m. 


Yee ee, 


ADMISSION BY TICKET ONLY 


Please write or telephone for tickets to 


AIRMEC LIMITED 


HIGH WYCOMBE, BUCKS 
Telephone: HIGH WYCOMBE 2060 


(OSMOoc 


XUM 


The Black Shadow 
makes its 
appearance in 

a fancy 

black and yellow 
transparent box 
You'll find it 

at your dealer’s 


PHE BLACE SHADOW 


ii. The Black Shadow, the new pick-up arm from Acos, is a dramatic advance. 
ALL With its associated network, The Black Shadow achieves a level response up to 


approximately 18 kc/s (within -+ 3dB) without any further correction. It feeds directly 


7 
1 


! Halls) 


into practically every high-quality amplifier. 
An alternative output, from a selector switch, gives a velocity characteristic to feed 


directly into the magnetic pick-up input of an amplifier 


| 


| 


The Black Shadow is beyond doubt one of the finest pick-ups now 


7 th available anywhere. Yet its price 1s only 8 gns. including the 
diamond stylus. 
day Superb, faithful sound reproduction at a 
reasonable cost! 
The Level characteristics of The Black Shadow at tot \ a 
charectertetic’ J 7 \ 
} | | | aaa Just listen 
wa ae ie ai TY oe [Le - _— Hy 
. "= mm - | r a pick-up 
ET ii!) ells 
1000 10000 
FREQUENCY IN CYCLES PER SECOND 


ACOS- ARE DOING THINGS IN STYLI 


(OSMOCORD LTD WALTHAM CROSS HERTS + TEL’ WALTHAM CROSS 5206 (London subscribers please dial WA4 $206) 
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STEREO | 2” 


Like stereo? We adore it. What other feelings do you 
expect us to have about a system which uses two speakers where one 
was enough before? More and more channels—that’s 
the policy which gets our vote! 
Vested interests apart, however, we have found the results 
to be obtained from the stereo tapes commercially available today 
most impressive indeed. A good stereo 
system demands loudspeakers with a smooth, 


extended frequency response and a broad, even 


acoustic distribution. Just the job for the 


Vitavox DU 120 Duplex Coaxial Loudspeaker in fact. 


VITAVOX 


DU12z0 DUPLEX COAXIAL 


FULL RANGE 
LOUDSPEAKER 
£19.10s. 


VITAVOX LIMITED * WESTMORELAND ROAD + LONDON, N.W.g e Telephone: COLindale 867! 
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Ceramics 
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ANOTHER BATCH OF THE FINEST 
QUALITY CERAMIC INSULATORS . 


A SERVICE WHICH TT HAVE DEVELOPED 
AFTER YEARS OF CONTINUOUS EXHAUSTIVE 
RESEARCH. 


| THESE TT INSULATORS PLAY AN S$ 
IMPORTANT ROLE IN ELECTRONIC 


DEVELOPMENT. 


TAYLOR TUNNIGLIFF (REFRACTORIES) LTD. 


E 
° ALBION WORKS - LONGTON - STOKE-ON-TRENT 


AKER 
Telephone : Longton 33071/2 


London Office : 125 HIGH HOLBORN, LONDON, W.C.I. Tel.: Holborn 1951/2 


ndale 8671 — eis 


XUM 


10 WIRELESS WORLD 


_— 


id 
| 


Lal 


+ Mm 


42 rd 


(a) 


Total 
Differential Feedback 


Increasing Negative Feedback without Instability 


A new principle, described in the February issue of ELECTRONIC «& 
Rap1io ENGINEER, enables the amount of negative feedback 
applied to an amplifier to be increased from 4A dB to 24 dB 
without affecting the margin of stability. The difference between 
the input and the fed-back signals is applied to another amplifier. 
the output of which is combined with that of the first. An 
additional advantage of the system is that if either amplifier 
becomes inoperative, the other continues to function with almost 
the same gain and with 4 dB feedback. 


Original articles by leading authorities are a prominent feature 
of Execrronic & Rapio ENGINEER. Regular readership will 
keep you in constant touch with progress in the entire field of elec- 
tronics, radio and television. 


POST 
THIS 
COUPON 


TODAY e 


TO: ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.! 


Please enter my name as a subscriber to -— NAME ........0000. 
ELECTRONIC & RADIO ENGINEER for 12 months 

commencing with the March issue. I enclose remittance ADDRESS. 

£2 9s. (U.S.A, and Canada $7.50). 

ORDERS CAN ALSO BE PLACED THROUGH ANY 

NEWSAGENT Saree ne 
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ARTICLES 

IN THE 

MARCH ISSUE 

WILL INCLUDE... 


Transmission-Line Low-Pass Filters 
A combination of lumped cap- 
acitance and __ transmission-line 
elements provides filters suitable for 
the v.h.f. range. The effect of 
multiple pass-bands can be elimi- 
nated by stagger-tuning two filters. 


Combined Limiter and Discriminator 
An improved limiter embodying a 
single diode and a_ harmonic- 
rejection circuit is considered theo- 
retically in conjunction with a 
variety of Foster-Seeley discrimina- 
tor. Non-linear distortion of less 
than 0.1% for any harmonic can 
easily be obtained. 

ALSO 

The unique monthly Abstracts and Refer- 
ences feature compiled by the Radio 


Research Organization of the Department 
of Scientific and Industrial Research, 


ELECTRONIC & 


RADIO ENGINEER 


MARCH, 
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Thorn 


Vibration-proof relays 


FOR AIRGRAFT AND 
INDUSTRIAL USE 


These relays of simple and robust 
construction are designed to 
work under adverse conditions. 
The use of such features as high 
contact pressures and generous 
wiping action enable them to 
comply with the Service 
requirements of DES.1 and 
DEF .5000. 

Both sealed and open types are 
available with up to 4 pole 
changeover contacts. The stan- 
dard relays operate on 28 volts 
D.C. and enquiries for other 
operating voltages are welcome. 
Hermetic enclosure of the sealed 
types ensures complete freedom 
from the effects of humidity, 
altitude and tropical exposure. 


from mechanical damage and 


SWITCH 10 amps 
A.G. (115 volts) 
or D.C. (28 volts) 


THORN ELECTRICAL INDUSTRIES - AIRCRAFT COMPONENTS DIVISION 
GREAT CAMBRIDGE ROAD - ENFIELD - MIDDLESEX - Tel: ENFIELD 5353 
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Hermetic Sealing 


STEATITE & PORCELAIN 
NICKEL METALLISING 


Quality Approved (Joint Service R.C.S.C.) METALLISED 
WILL MEET THE MOST EXACTING REQUIREMENTS BUS+iES 


Perfect Terminations 


—made readily without special precautions by 
semi-skilled labour, employing simple hand 
soldering methods, R.F. Heating, 


Hot Plate, Tunnel Oven or similar 
mass production methods. 


STANDARD RANGE 


Shouldered, Tubular, Conical, Disc 
and multi seals are included, assembled 


with stems if preferred. 
SEND FOR CATALOGUE No. 47 


TECHNICAL SERVICE 


Always available, do not hesitate to 
consult us. Samples for test will be 
supplied on request. 


STEATITE & PORCELAIN PRODUCTS LTD. 


STOURPORT ON SEVERN, WORCS. Telephone: Stourport 2271 Telegrams: Steatain, Stourport 
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fverybody warts 


-youll sell more this year! 


EMITAPE 


General Purposes. 


EMITAPE 


Long play, giving 


f 50% increased playing time. 


* 4 SPOOL SIZES 


to fit all standard magnetic tape recorders 
3” MESSAGE 5” JUNIOR 
5?” CONTINENTAL 7” STANDARD 


* HIGHEST 
TECHNICAL 
STANDARDS 


@ High sensitivity @ Low noise level 
@ Low print-through factor 

@ Freedom from curl and stretch 

@ Anti-static @ Low head wear 


* EMICASE 


solves storage problems 


protects spools from dust 


allows easy identification of leader tapes 


| TYPE TITLE SIZE LENGTH | EMITAPE IN | PRICE WITHOUT 
| No. APPROX.| “EMICASE” “EMICASE” 
‘ 
88/6E * Junior” 5” dia} 600’ oO. 3.6] <. 14.2 
#ID/IE e 5” dia. | 850° 41.10.6| €1. 8.0 
| 
68/9E | “Continental” | 52” dia] 850° 41.20.6] €1. 8.90 
KID/IZE - 52” dia} 1200° | £1.17.6 <2 .283...9 
88/12E Standard” do] 107 1 2.07.6) 8.8.9 
EMPTLAPE the magnetic recording tape *99/18E . 7m dia | 1800° | £2.12.6) £2.10.0 
é “4 with the world-wide reputation! : R > 
P % LONG PLAY— 50%, increased playing time. 


EM-1 SALES & SERVICE LTD (Recording Materials Division) HAYES - MIDDLESEX 


ESIS9 
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The controls of the Eddystone ‘‘ 680X”’ chan 
receiver are laid out so conveniently that the as th 
Professional operator quickly ‘‘takes’’ to for ; 
the receiver and is able to make the most of telex 
its extremely good performance. All normal mur 
communications facilities are provided :— too 
> 
variable pitch BFO; crystal filter; wide range . 
Toc 
of selectivity; noise limiter; 600 ohm balanced P 

"7 \ output. There are two RF and two IF and 
stages, all valves being of Service-approved Entl 


types. Frequency coverage is continuous “En 
MODEL from 480 kc/s to 30 Mc/s. Available in table Whi 


and rack-mounting versions. Robust all- 


COM M U N ICATI ONS RECEIVER metal construction and suitable for use in any a. 


climate. The illustrated brochure gives full 


particulars and you are cordially invited to 


write for it. 


ENT 
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Dont sporl 
your ship! 


In terms of cost the solder content of your products may be negligible. In terms of quality, dependability, 
your reputation, it is all-important. Why not act today? You’ve only to tell your buyer —‘“‘ Switch to 
Superspeed”’— and you can relax in 
the knowledge that all your risks are 
underwritten by the greatest name in 


soldering history. 


ENTHOVEN 
Superspeed 


incorporating Enthoven’s unique 6- os ake 


channel stellate core, is unchallenged 
as the most efficient cored solder wire 
for general assembly work on radio, 
television, electronic and telecom- 
munication equipment. But remember, 
too, that there is an Enthoven solder 
product for every other engineering 
and manufacturing application. And 


Enthoven always means the best ! If you use solder, please write today for the new edition of our brochure 


|  Enthoven Solder Products”’—or consult us, quite freely, on your particular problems. 
Whenever soldering is discussed, ENTHOVEN enters the argument. It’s a name that represents 150 


years’ experience in non-ferrous metals, and an incomparable record in research and development. 


ENTHOVEN 22tce 


ENTHOVEN SOLDERS LTD., DOMINION BUILDINGS, SOUTH PLACE, LONDON, E.C.2. MONarch 0391 
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=I MARCONI 


LONG-DISTANCE ISB TELEPHONY SYSTEMS [igi Cantenmem ce oi tent 


systems using ISB technique has been pioneered by Marconi’s. By improving the utilisation 
of the radio frequency spectrum and achieving much better performance over individual cir- 
cuits Marconi’s have greatly extended the availability of telephone services on international 
circuits operating on H.F. 

As with other types of communications systems, Marconi’s can offer unrivalled facilities and 
experience to those contemplating this class of service. From the initial technical consul- 
tations to the maintenance of the system in service and the training of the staff to operate 


it, Marconi’s alone can andertake the whole project. 


MARCI 
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COMPLETE COMMUNICATION 
SYSTEMS — all the world over 


yt 


NS 
e 


MARCONPS & A.T.E. Co-operation between Marconi’s and Automatic Telephone and 
Electric Co. Ltd., now brings together an unrivalled wealth of knowledge and experience for 
the benefit of all whose work lies in the field of telecommunications. 


The Lifeline of Communication is in experienced hands 


‘> MARCONI 


Complete Communication Systems 


‘i 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 
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Technical Ceramics Limited, Wood Burcote Way, Towcester, Northants 
Telephone Towcester 312 
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SY oe MANUFACTURERS OF aN x 


An extensive range 
of our standard types of 
Relays 
is always available for 
prompt delivery 
* 
SPECIAL TYPES CAN BE DESIGNED 
TO SUIT YOUR NEEDS 
* 
Full technical date 


ond illustrated leaflets promptly 
forwarded on request 


Pe Se iat as Keats 


3 A ni % bd 
— METHODS LTD. i2- wid rath. WAY, STEVENAE HERTS. Phone: STEVENAGE 780 ae ™ 
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anew valve 
for 
70 Mc/s 
.» equipment 


—unique double 
tetrode range 
extended 


QQv02-6 SS 


Here is a new six watt double tetrode for low cost 470Mc/s mobile equipment. This 
compact valve features a frame grid and the same unique twin construction as other 
Mullard double tetrodes—a construction which provides high efficiencies, high power gain 
and heater economy. 

Other features of the QQVO2-6 include built-in neutralising capacitors which enable 
circuitry to be simplified, and low inter-electrode capacitances which allow wide tuning 
ranges to be achieved and which contribute to high efficiency. 

Write to the address below for full details of the QQVO2-6and other Mullard doubletetrodes. 


Cc HODE.. - ‘ sal - Indirectly heated (each — measured at la = 25mA, Va = Vg” = I50V. 
HEATER (Centre tapped) gm. oe ee = ..» 10.5mA/V 
Series . ‘ ae “aa 12.6V, 0.3A ug’—g” ay ans es Aes sits ee << ae 


Parallel aes ‘is as ite sae .-» 6.3V, 0.6A 
TYPICAL OPERATING CONDITIONS 


CAPACITANCES Telegraphy or F.M. Telephony —A.M. 
*ca—g’ (each section)... ans ses «less shan 0. l6pF f me oo .. 470 470 Mc/s 


cg’—all (each section) : An ee . °° 6.4 pF er 180 v 
ca-all (each section) .. vee gee GPF gg 180 180 Vv 
cout (two sections in push- pull) Dis wes ica 0.95 pF la fe ie << 2x25 2x 20 mA 
cin (two sections in push-pull) is . ‘ 3.8 pF pa ie <i << Deas 2x 1.5 WwW 
* Internally neutralised for push-pull operation. Polit ... a ... 5.8 4.2 WwW 


Pload ... od 4.5 3.4 WwW 


THE MULLARD DOUBLE TETRODE RANGE 
. the most comprehensive and efficient in the world 
Typical F.M., Power Output 
QQVO2-6 5.8 watts 
QQVO3-10/6360 (CV2798) !1 watts 
QQVO3-20A/6252 (CV2799) 25 watts 
QQVOE-40A/5894 (CV2797) 56 watts 


cart ats as ras ia . BIA CHARACTERISTICS 


: COMMUNICATIONS AND 
z INDUSTRIAL VALVE DEPARTMENT seq 
MULLARD LIMITED - MULLARD HOUSE 
TORRINGTON PLACE - W.C.I +- Tel: LANgham 6633 
@ MVT. 3438 


$633 
[. 3438 


XUM 
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or” ae oii 


your press tool costs 


2 HUNTON i 


UNIVERSAL BOLSTER OUTFIT (£5 


lng and formung | 
1 8" jong 


Tools for piercing apertures for 
Parton, Belling Lee, Plessty, etc, 
Plugs and sock 


In addition to the range of Punches and Dies 4” to 33” dia. available from stock, some of the tools usually required 
in the Radio and Electronic Industry have been standardised for use with the Hunton Universal Bolster Outfit. 
Illustrated above are a few which can be supplied quickly or from stock. In London and Home Counties, ask for 
a practical demonstration in your own works. Alternatively, write for illustrated price list W.W.|. 


HUNTON LIMITED 


PHOENIX WORKS, 114-116, EUSTON ROAD, LONDON, N.W.1. Telephone: EUSton 1477 
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Acoustica 


For the closest approach 
to the Original Sound— 
that your enjoyment 

and appreciation of music 


may be unimpeded 


LAGE mtery 04 Peli iiiti 


’ 


Pr FM Geer iet 


nat” 
We 
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Please ask for illustrated literature 
describing the QUAD II 
Amplifier, FM Tuner 

and Electrostatic Loudspeaker. 


ACOUSTICAL MANUFACTURING CO. LTD. 
HUNTINGDON, HUNTS, 
HUNTINGDON 361. 


XUM 
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| Plessey 


Communications Equipment 


TWO 


| examples from a wide range 


Electronic Muting Unit PV97A 
For High Frequency Receivers .. . 


During non-working periods the Plessey E.M.U. ensures freedom 
from annoying ‘background’ noise—but such is its sensitivity that 
a signal exceeding the noise by as little as 4dB will unmute the 
receiver to full signal reception. This sensitivity is adjustable—by 
potentiometer control—to a point where a signal plus noise-to- 
noise ratio of 12dB is necessary to unmute the receiver output for 
both R/T and W/T reception. 


...and the V.H.F. Aerial Multicoupler PV95A 


This unit will eliminate clusters of aerials and their attendant siting 
problems. It provides aerial outputs for up to six receivers when 
fed from a single Broad Band V.H.F. aerial in the band 100-156 
Mc/s. Cross couplings are reduced to a minimum. 

The low noise factor coupled with high gain, ensures that the unit 
causes no deterioration at low signal levels and with the majority 
of receivers effects an overall improvement in performance. The 
risk of intermodulation between strong signals is negligible. 

The operation of these Plessey units is unaffected by wide temper- 
ature variations as all components are fully tropicalised. 


*K 


For technical details and data, Communications Planning Engineers are invited to % Plessey is always ready to design and 
request copies of Plessey Publication No. 842 regarding E.M.U. PV97A and ; manufacture similar types of equip- 
No. 783 regarding Aerial Multicouplers PV9SA. : ment to meet specialised specifications. 


ELECTRONIC & EQUIPMENT GROUP 
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* Perfect reproduction “SS 
* Ease and simplicity of operation 


* “Know-how” in manufacture 


buy TRUVOX—and you buy all three. The Truvox R2 Recorder, with its im- 
proved circuitry and styling, embodies all the experience of 7 years specializing in the 
design, development and manufacture of Tape Decks and Tape Recording Amplifiers. 
There are no last minute “* mods ”—every stage has been tested and tested again to 
ensure that it lives up to the reputation enjoyed by the name it bears. 

The result is a high fidelity instrument that will give you endless hours of enjoyment 
producing and replaying your own recordings as well as providing perfect reproduction 
of pre-recorded tapes with all those finer gradations of tone that are there for those 
who can hear the difference. 


Additional applications of this machine, with accessories, include dictation and 
transcription, radio reception, telephone conversation recording, AM or FM Tuner 
amplification, etc. 

When you buy TRUVOX you buy a better recorder—produced for those who can hear 


the difference. 
Models from 66gns 


000009 x... 


Full details, including accessories, available on request from the manufacturers : 


TRUVOX LIMITED, 15 LYON ROAD, HARROW, MIDDX. 


Marcu, 1958 


Telephone: Harrow 9282 
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S.E.I. Ferrites are available as 
moulded pot cores, and line time 
base transformer cores. 

Extruded rods of a variety of sizes 


and sections cover wide-range 


tuning units and directional aerials. 


* 


Manufactured under accurately controlled conditions which 
give uniformity of dimensions, permeability and low losses, Ferrites are in great demand 
for use in television and radio receivers. 


SALFORD ELECTRICAL 


INSTRUMENTS LTD. TIMES MILL, HEYWOOD, LANCASHIRE 
(COMPONENTS GROUP) Telephone: HEYWOOD 6868 * London Office: TEMPLE BAR 4669 


A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


WIRELEsSs WORLD 


for Industrial Research 


A simultaneous 
dual-channel 


tape recorder 
Series 3C/FN 


Tue Ferrograph Series 3C/FN, illustrated 
here, is a simultaneous dual-channel instru- 
ment, using staggered heads, which offers 
special facilities to those engaged in medical, 
aeronautical and other scientific research. 
Besides the normal ability to record simul- 
taneously time pulses on one track and 
intelligence on the other, it becomes immedi- 
ately obvious that many forms of comparative 
measurement, stereophonic sound, or indeed, 
any two activities capable of being trans- 
lated into electrical phenomena (within its 


The tucomparable EVO graph 


BRITISH FERROGRAPH RECORDER CO. LTD., 131 


Sloane Street, 


frequency and phase shift limitations) can be 
recorded simultaneously and replayed when 
required. Thus, the scope of such an instru- 
ment, when used for Research purposes, is 
almost unlimited. 

Our wide experience in the design, manu- 
facture and application of high precision 
magnetic tape recording equipment in Industry 
will be made freely available to you on 
request. 


London, SWI. Tel: SLOane 2214/5 & 


A Subsidiary of Wright and Weaire Limited 
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The development and manu- 

facture of Loudspeakers for all 

purposes has been our business 

for over 30 years. Whatever 

the application, we are proud 

to have assisted in equipping 
many millions of radio 
and television receivers 
throughout the world with 
Loudspeakers which, in 
design and performance, 
have set a standard of 
their own. 


Loudspeakers 


for all purposes 


Se elofion Led. FERRY WORKS - THAMES DITTON - SURREY -: ENGLAND 


Telephone: EMBerbrook 3409/6 Cables: VOICECOIL.THAMES DITTON. ENGLAND 
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The first The use of printed circuits in television turret SEE | 


tuners offers attractive advantages both from ea 
the quality and performance of the product 


and the reproducibility of performance. 
frequency Printed circuits, however, limit the scope of 
wiring connections mainly to two dimensions 
instead of the three dimensional freedom of 
normal wiring and the existing connections 
of frequency changer valves are not very 
changer valve suitable for use with the existing cascodes. 
In order to realise the expected improvement 
in performance both the basing connections 
‘a of the pins and the internal connections in the 
specially valve have to be optimised. The new 
Ediswan Mazda 30C13 has been specially oO 
designed to overcome these problems and 
give improved performance in gain and 
d . d f stability, particularly in Band III. 
esigne or Samples and preliminary technical information 
on the 30C13 will be available at an early 


date to Set makers only. Our Application 
Laboratories will be pleased to discuss 


printed circuit your problems. . 


turret tuners E DISWAN : 


MAZDA at 


valves and r 
cathode ray tubes 


SIEMENS EDISON SWAN LTD. 
VALVE AND CATHODE RAY TUBE DIVISION 
155 CHARING CROSS ROAD - LONDON - W.C.2 


An A.E.1, Company 


XUM 
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SEE US AT: 
“INSTRUMENTS, ELECTRONICS & 
AUTOMATION EXHIBITION” 
OLYMPIA 


Only One Equipment ! 


The Exceptional TSA3 


Measures frequency up to 50kc/s. 

Measures time from 0.ImS to II} days. 

More comprehensive at the price than any equivalent equipment. 
Self checking on five frequencies. 

Accuracy exceeds +0.005%. 


TRANSISTOR STABILIZED Incorporates 106 transistors in 19 plug-in stages. 


POWER SUPPLY TYPE TS20 Digital Time base. 

This unit can be fitted inside the ire- Variable display time from $ sec. to 5 sec. or infinite. 

quency meter to enable it to function : 

from EITHER 200/250 v., 50c/s mains, Low power consumption. 

or from 12 v. D.C. at the turn of a Standard output frequencies at 0.Ic/s.. Ic/s., 10c/s., 109c/s.. Ike/s., 10ke/s. 
switch se j 

Another important use for the unit is 0.1 second, | second and 10 second sampling times. 

as a source of 8-12 v. D.C. (adjustable) Size: | x 172 x I4in 

at currents up to 300mA., for use in _ 43 cs 2 r 

laboratories, educational establishments PRICE £275 


or for driving other transistorized 
equipment. Bench units are fitted with 
terminals. Size: 74 x 34 x 2}in. 

Price £20. 


VENNER 


ELECTRONICS LiMiTED 


KINGSTON BY-PASS, NEW MALDEN, SURREY. Tel: MALden 2442 


A member of the Venner Group of Companies 
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tia SERVISCOPE |F 


REGD TRADE MARK 


A PORTABLE HIGH PERFORMANCE 
MEASURING OSCILLOSCOPE 


* INCORPORATES AN ENTIRELY NEW TYPE OF TIME BASE 


formerly only available on the most expensive American oscilloscopes. 


* 18 PRE-SET CALIBRATED SWEEP SPEEDS FROM 


5 sec/em to I ps sec/em 


* AUTOMATIC TRIGGERING OR TRIGGER LEVEL SELECTION 
* DC COUPLED UNBLANKING 
* 9 CALIBRATED Y SENSITIVITIES 


FROM 100 mV/cm to S0OV/em ALL DC TO 6 Me/s 

* SWEEP EXPANSION TO OVER 10 SCREEN DIAMETERS 
* BUILT-IN TV SYNC SEPARATOR 

* ULTRA BRIGHT 3” FLAT FACE CRT 

* COMPLETELY PORTABLE 8’ x 6’ x 12 


THE FINEST, MOST VERSATILE 


portable oscilloscope ever offered to the electronics industry. 


Write for fully illustrated leaflet. 


TELEQUIPMENTI LTD 


313 Chase Road, Southgate, London N.14. © PALmers Green 7111 


WIRELESS WORLD 
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AAKY 


AK 


\\\\s 


is best” series Nol2 


THIS special machine shown above drills a hole right through 
the long shaft used on turntable spindles. Such machines maintain a very 
high degree of accuracy in keeping the hole central along the length of the 
shaft. One more reason why Garrard units are the finest in the world. 


/ AUDIO 
cS PERFECTION 


THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD SWINDON - WILTS 
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The world’s biggest display of equipment 


for saving... 7IME...COST...EFFORT...in industry 


THE INTERNATIONAL 


MECHANICAL HANDLING 


EXHIBITION 


AND MATERIALS HANDLING CONVENTION 
Earls Court, London, 7-17 MAY, 1958 


Mechanical handling is today’s vital factor in 
industrial cost reduction. 


What are the latest advances in this field ? 
What devices and methods are available to cut 
costs by speeding and smoothing the flow of 
materials and finished products in factory and 
warehouse ? 


The 1958 MECHANICAL HANDLING EXHIBITION 
holds the answers. At Earls Court, 7-17 May, you 
will see the biggest display ever staged of equip- 
ment and techniques to save time, space and effort. 
Here is your opportunity to discuss with experts 
new ways of achieving higher output for less cost 
in large and small organisations. This is the year’s 
outstanding industrial event! Post the enquiry 
form for details and season ticket. 


* Half a million square feet 
of space, showing every type 
of equipment, from hand 
trucks to complete factory 
installations. 


* Convention where experts 
from many countries will 
explain their methods of 
speeding production. 


* Something to save time, 
cost and effort in every 
industry from bottling to 
building. 


* Free consulting bureau and 
industrial cinema during ex- 
hibition hours (10 to 6). 


ORGANIZED BY ‘MECHANICAL HANDLING’—AN ILIFFE JOURNAL 


AN EXHIBITION full of interest 


for all concerned with production 


MAIL THIS FORM TODAY for descriptive brochure and free season ticket 


To MECHANICAL HANDLING «- DORSET HOUSE - STAMFORD STREET - LONDON : S.E.! 


Please send 1958 Exhibition Brochure, free season ticket, etc. 


NAME _— 7 — 


ADDRESS 
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New design 50 ohm attenuator 


0 to 132 db in 1 db steps— 
DC to 500 MC 


4 db accuracy full range for low attenuation 
values. Maximum error at full attenuation 2 db. 
“One-knob” control. Super compact design—size 
approximately 214” x 214” x 6” 


These are characteristics of the new, rugged, sim- 
ple -hp- 355A/B attenuators. 


-hp- 355A provides 0 to 12 db in 1 db steps. -hp- 
355B provides 0 to 120 db in decade steps. To- 
gether, 132 db of attenuation from DC to 500 MC 
is available, with simplest possible controls, pre- 


-hp- 355A/B Attenuators 


mium accuracy, and no complex setup. A solid- 
shield 50 ohm connector may be used to intercon- 
nect the two attenuators. 


These new -hp- attenuators have balanced capac- 
ities and completely shielded sections. They are en- 
closed in a sturdy metal case, yet weigh only 1%4 
pounds. 


Ask your -hp- representative to show you these prac- 
tical, minimum-space attenuators this week. 


SPECIFICATIONS 


Attenuation: -hp- 355A, 12 db in | db steps. -hp- 355B, 120 
db in 10 db steps. 

Frequency Range: DC to 500 MC. 

Overall Accuracy: -hp- 355A, +0.25 db, DC to 500 MC- 
-hp- 355B, +1 db, DC to 250 MC, +2 db, 250 to 500 MC: 

Nominal Impedance: 50 ohms. 


Maximum SWR: |.2 to 250 MC, 1.5 to 500 MC. 


Data subject to change without notice. 


Max. Insertion Loss: 0 at DC, 0.4 db at 60 MC, | db at 250 
MC, 15 db at 500 MC. 


Power Dissipation: 0.5 watt average; 350 v. peak. 
Connectors: BNC. 

Size: 2;4in. wide, 2gin. high, 6in. long. Net weight I} Ib. 
£51 delivered in U.K. plus duty if applicable. 


Prices f.0.b. tactory 


HEWLETT-PACKARD COMPANY 


Represented by 
LIVINGSTON LABORATORIES 


RETCAR STREET 


LONDON, N.19, ENGLAND 


Tel.: Archway 6251 


offers over 350 quality electronic test instruments 
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THE VALVES asia BAND OPERATION 


=" ENGLISH PRLECTRIC 


Ee 


> 
: MAGNETRON TYPE M555 
7 This is a new packaged magnetron for 
"pulse operation in J Band with a peak 
input power rating of 240 kW. Par- 
ticular care has been taken to 


produce a compact, rugged valve 


%3\\ for air-borne applications. 


THE M555 
can be supplied for fixed 


frequencies within the range 


14,000 to 16,500 Mc/s. 
KLYSTRON TYPE K343 


This is a low voltage reflex klystron for 


output of 20 mW at 350 volts. The moulded 


wa base and flying leads specially commend it for 
This is generally similar to type K343 with mech- high altitude operation. It has mechanical tuning 
anical tuning from 14,500 to 17,000 Mc/s. covering the range 12,000 to 14,500 Mc/s. 


Both these klystrons, which may be used in conjunction with the M555 or in other 
J Band applications, have 30 to 80 Mc/s electronic tuning. The output connections 


are American type UG419/U feeding into No. 18 Waveguide. 


ENGLISH ELECTRIC VALVE CO. LTD. TE) ea ae el 


AP/985 


J Band operation with a minimum power | 


Marc 
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GERMANIUM 
RECTIFIERS 


Due largely to advanced crystal perfec- 
tion techniques and to the generous use 
of large area junctions, The English 
Electric Valve Co. Ltd. are able to offer 
Germanium Power Rectifiers and Stacks 
with high ratings at 55°C ambient 
temperature. Standard Stacks cater for 
all normal single and _ three-phase 
circuits. 

Stacks are also designed on request 
to meet individual requirements. 

Just a few of the possibilities of one 
E.E.V. Germanium Rectifier, the VA713, 
are listed in the table below. 


Some Typical Stacked Assemblies 


R.M.S. Input D.C. Output Current No 
> . of | Approx. overall 
7 Circuit V 3 sal mae (Amperes) VA713 dimensions 
K343 , (Volts) . rs = diodes (inches) 
‘ 55 ©. 35°C. 
n for 13EI Single phas 56 25 4°25 13 I 
13F1 a ane mn 43 19 4°25 13 r 4 x 48 x 2b 
13GI 28 12 4:25 13 I 
ower : 
13E2 Sinole phase 28 25 8-5 26 2 
13F2 Satya ape 21 19 8-5 26 2 4X 48 x 38 
ulded 13G2 14 12 8-5 26 2 
= 13E3 Single phase, 56 50 8-5 26 4 
it tor 13F3 full wave 43 38 8-5 26 4 4x 48 x 48 
13G3 bridge 28 24 8-5 26 4 
uning 13E4 a 33 38 13 39 3 
3 phase, 
364 | half wave a * : 39 3 4x 4b x af 
13E5 : 33 75 13 39 6 
; Three phase, 
13F5 Bites 24 56 13 39 6 x 48 x 6 
13G5 full wave 16 38 13 39 6 — : 
13E6 - . 28 38 26 78 6 
; Six phase, 
13F6 ; aa 21 29 26 8 6 x x 
13G6 half wave 14 19 26 3 6 4 48 7t 
“ENGLISH ELECTRIC’ 
— 
ENGLISH ELECTRIC VALVE CO. LTD ee 
‘ ) 7 7 
9] Telephone: Chelmsford 3491 
AP/% AP/99 
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RA. 17 COMMUNICATIONS RECEIVER 


The impact which the RA.17 receiver has bie 
already made upon the communications world ' 
is nothing short of sensational. Its circuitry and | £ 
unique features afford outstanding perform- 
ance, with exceptional frequency stability j 
and resetting accuracy. Covering a range ot 
0.5 to 30 Mc/s. without band switching, it is 
most simple to operate—and the range can be 
extended down to !24 kc/s. with an LF adaptor, } 57 


--- all this 


RA. 63 
SINGLE SIDEBAND 


ADAPTOR 


Over long-distance radio circuits, single side- 


band has now been firmly established as the most 

desirable system. Racal now offer the RA.63 SPECIFICATION 

SSB Adaptor, which, with the RA.1i7 Receiver, is 

suitable for both pilot carrier and suppressed sae cela Fs ee ee 
carrier systems. and can also be used for SSB re- Sideband rejection: better than 50 dBs outputs of 6 mW. at 600 ohms. 
ception of double sideband transmission, reduc- Passband ron 5 aBs. 500-3,000 i im 0 bn Depth fate 
ing selective fading effects and allowing adjacent eae TREES renee Power Surly: 100/195 and 200/260 v. 
channel interference to be avoided by selecting 30 dBs. down 50/60 c/s. A.C. Consumption 15 
reception of either sideband. ig Input frequency: 100 ke/s. + 1 ke/s. watts. 


DeEEes 
© wi 
Payee Ceunscce ne 


PAL: Fauiocarinn Limited 


BRACKNELL, BERKSHIRE 


Telephone: Bracknell 941 Cables/Grams: RACAL BRACKNELL BERKS 
North England Agent: Farne!! Instruments Ltd., Wetherby Industria! Estate, Scottish Agent: A. R. Bolton & Co., 
York Road, Wetherby, Yorks. 3a, St. Vincent Street, Edinburgh Vv 
Telephone: Wetherby 2544. Telephone: 32035. isit ou 
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_ | FERRANTI 
a SILICON 
se) RECTIFIERS — 
| are used met: . 
ELLIOTT: 2 ce 
MAGNETIG AMPLIFIERS 


“A> wide range of applications 


Ferranti Silicon Rectifiers. are used in Magnetic 
‘Amplifiers made by Elliott Bros. (London) Ltd. They 


were chosen not only for their efficient operation, 


but also for their complete reliability, robust 
construction, small size and lightness in weight, 


’ Ferranti Silicon Rectifiers have many applications 


“di, fone hohersaons, | 


in the aircraft, electronic, electrical and general 
enginecring industries including aero engine 
controls, aircraft power supplies, radar systems, 
guided missiles, computers, indicating and record- 
ing instruments, process control and telephone 


equipment. 


% LOW REVERSE CURRENT 

% HIGH. FORWARD SLOPE 

% HIGH TEMPERATURE OPERATION | 
%* SMALL PHYSICAL DIMENSIONS 

% HIGH MECHANICAL STRENGTH 


* APPROVED TO GOVERNMENT 
SPECIFICATIONS 


FERRANTI LTD - GEM MILL - CHADDERTON -: OLDHAM - LANCS 
‘London Office: KERN HOUSE, 36 KINGSWAY, W.C.2 


inburgh ° 
Edinbur® | Visit our stand No. M9 at the A.S.E.E. Exhibition. 


March 25th to 29th. Packs 
FE 177 
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The ANTIFERENGE 


FILTER UNIT FOR BANDS I, Il & Ill 
for use aS a 


DIPLEXER 


RETAIL PRICE 


a) / COMPLETE 
WITH 
COMPLETE STANDARD 


@\ WITH STANDARD COAXIAL | 
» COAXIAL PLUG | 


cE 


%* High “Q” circuit with all 
‘open’ components. 

* Minimum insertion loss. 

%* Maximum attenuation of un- 
wanted bands. 


Easy to connect—standard 
coaxial socket and cord cable 


grips. X é 
*% Any size of downlead—co- E PF iy Q COAXIAL 

axial or twin feeder cable. SOCKET 
%* Fully insulated — resilient 


‘snap-on’ cover. 


a ae ce ee ae a a ce cs es ees ee ee ee ee — OF COAXIAL 
oR Twin Ze CERAMIC 


FEEDER CAPACITORS. 
CABLE 


STANDARD PLUG & SOCKET FOR COAXIAL CABLE 
This new standard plug and socket fully 


Coaxial Plug, Cat. No. TVP/1 conforms to the R.E.C.M.F. Electrical 

Coaxial Socket, Cat. No. TVS/1 and Mechanical Specification and whilst 

it is interchangeable with all similar 

Both 8d. each. plugs and sockets, it incorporates many 
advantages. 


ANTIFERENCE LIMITED, AYLESBURY, BUCKS. 
Telephone: Aylesbury 2511 (6 lines) 
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COMPACT... 


series 320 
relay 


This relay is of compact design and extremely small 
for the duty it performs, the contact arrangement is 
three pole double throw and connections to contact and 
coil are conveniently brought out at one end of the relay. 
Contacts and terminations are housed in a high grade Bakelite mould- 
ing and the design of the moulding gives increased creepage path and 
excellent insulation. Guards are fitted to avoid flashover between contacts. 


Maximum Working Voltage: 440 volts A.C. Series 325 Relay. The only difference is that this is a 


er 


50 cycles. D.C. Relay and the maximum working voltage is 
V.A. Rating: 5 V.A. 250 volts D.C. 

Contacts rated up to 10 amperes at 250 volts A.C. Wattage: 2 watts. 

or 30 volts D.C. Contacts rated up to 10 amperes at 250 volts A.C. 


or 30 volts D.C. 


NV[eugnetic c Devices 


MAGNETIC DEVICES LTD., EXNING ROAD, NEWMARKET, SUFFOLK 
Telephone: Newmarket 3181/2/3 Grams: Magnetic Newmarket 


ALD. AND ARB. APPROVED VLCES Tp. 
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TELEVISION 
AND RADIO 
FOR THE DEAF 


os 
4 


28% 
7 
ee 


6 RR BO 
2825 


peer res 


es 
eee 
ed 
1 
con 


The Adaphone unit, which can be connected to any television or radio set, enables deaf people to hear 
programmes without raising the volume of sound to a pitch that is unbearable to those with normal 
hearing. What's more, as the Adaphone cannot pick up the other noises in the room, the listener enjoys 
completely clear reception. The input is matched for 2 to 10 ohms connection and the transformer 
through which the signals pass has been tested to withstand 2,000 volts D.C. so that the unit can be 
used with complete safety on both A.C. and D.C. sets. The volume can be adjusted to individual 
requirements without affecting the volume from the loudspeaker. Tone control is obtained by 
alternative output sockets, producing either a normal or high response. The Adaphone is normally 
supplied with a 30 to 40 ohms impedance insert-type magnetic miniature receiver. Alternatively a 

bone conductor receiver can be supplied at a small additional cost. 


MODEL M4 Complete with miniature earpiece, standard earmoulds and leads £4.19.0 
MODEL M3 Incorporating Automatic Volume Compression, complete as above £5.15.0 
MODEL M5 With Independent Loudspeaker Switch for Silent Listening, complete £5.15.0 


The multitone Adaphone 


Multitone Electric Co. Ltd., 12-20 Underwood Street, N.I. Tel: CLErkenwell 8022 


Putting 
5S and5 


together 


These In-Line Connectors are specially suitable 
for plug-in unit construction or small rack 
mounting equipment. 

Well proven plug and socket contacts are used 
and exceptional freedom in dimensional toler- 
ances of fixings etc. has been provided for. 

5 and 7-Way versions are available and the 
Connectors can either be mounted direct to the 
panel where clearance is provided for contacts 
or mounted on stand-off pillars. 

Location is provided by guide pins which are 
polarised to prevent incorrect insertion. 


A.t.D & A.R.B — APPROVED 


POWER CONTROLS 


iets & 


EXNING ROAD, NEWMARKET, SUFFOLK 
CRC23 Telephone: Newmarket 3181/2/3. Telegrams: Powercon Newmarket. 
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$34} lhe electrical and mechanical laminates once famous as 
Pvt,  ‘Delaron’ (and ‘Traffolyte’ engraving and printed 
Bees material too) will henceforth be known as FORMICA 
tft: industrial laminates and FORMICA engraving and printed 
ch : . r 6 
Raiet = =© materials respectively. Why? Because the makers have 
—< . mal . 
aa changed their name—to Formica Ltd. 
sd FORMICA industrial laminates, giving exactly defined 
aka erformances . . . FORMICA industrial laminates, backed 
oSace p > 
iY by the most wide-awake research and development set- 
or . ° . . . ° . 
‘ up in this field . . . FORMICA industrial laminates, with a 
4. ° . . ° ° 
% Technical Advisory Service which ensures you get the 
3 grade you need, even if it never existed before. 
Ps Following the formation of the new company they’ve 
st concluded an agreement for the exchange of technical 
< information with the American Cyanamid Company— 
“7 . ~ . . . . . 
“ene covering 25 years and this close link will be invaluable in 
esnal widening their range, and accelerating technical progress. asd 
sa ee 
sae. * - e ° sg 
we | CE ORL MEIC &: industrial laminates Py 
was S200 ae 
ae paper, fabric, and glass-based laminates walt 
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igi * FORMICA is a registered trademark . 9 
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Design 
Permanent 3 
Advisory 


Magnets 


Service 


Facilities for technical co-operation in the utilisation of magnet materials 


An increasing number of equipment designers are taking 
advantage of the Mullard Design Advisory Service on 
permanent magnets. Through this service they can obtain 
specialist assistance on the selection, design and application 
of permanent magnets—assistance that will help them ensure 
optimum magnet performance in the finished equipment. 
The service is available to all users of permanent magnets, 
so if you have a design problem just write or telephone the 
address below: a team of specialist engineers will be at 
your disposal. 

To help with the many day-to-day problems that designers 
encounter, the Mullard Design Advisory Service is preparing 
a series of advertisements covering a wide range of subjects 
from Modern Magnetic Theory to the application of 
Magnets for Nuclear Research. A new advertisement will 
be published monthly and each will be readily identified 
by the symbol shown above. If you would like to collate 
reprints of the series for reference, just send us a postcard 
and we will see that you receive them regularly as they 
become available. 


‘TICONAL’ PERMANENT MAGNETS 
Mullard i ::: MAGNADUR CERAMIC MAGNETS 
FERROXCUBE MAGNETIC CORES 


MULLARD LIMITED, 


COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, 


W.c.il 
MC260A 
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Where there’s a case of Fluctuatinc 


the STEEL industry 


there’s a case for QLCE 


The use of electronic control in Britain’s Steel Industry has brought 
its reward in increased output. But it has also brougnt its own prob- 
lem. For this vital control equipment must be protected from the 
a.c. voltage fluctuations caused by the switching-in and operation 
of heavily motorised machines, otherwise its effective life will be 
seriously impaired. Moreover, a voltage drop to a servo mechanism 
could cause chaos on the production line itself. The safeguarding 
of control gear and processes against supply voltage variations is 

the function of the ‘‘ Advance”’ Constant Voltage 


E 4 
Visit US AT TH Transformer 


Advance’ Constant Voltage Transformers provide a.c. 
voltage stabilisation of +- 1% for input variations of up to 
15% at maximum load. For power requirements from 

4 to 6,000 watts, they are automatic and contain no moving 


parts. 


EXHIBITION 


am OLYMPIA c= Full technical delails available—Leaflet W.28 
April 16th, to 25th 


STAND NO. 


608 


Mains Voltage 


ADVANCE COMPONENTS LIMITED 
(GDI7) ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX Telephone: HAlnault 4444 
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CONSTANT VOLTAGE TRANSFORMERS 
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ault 4444 


10 ou IN THREE SIZES 


Width Depth Height Weight 
024A 214” 159” I1§” 35 Ibs 
1024C ) 8=—.214" = 1538” S228” = 43 Ibs 
1024D 9213” 15%” 32§” 53 Ibs 


yy 


XZ 
FIVE SUPERB NEW 


10 34 IN THREE SIZES 


Width Depth Height Weight 
034A 213” IS” HR" 41 Ibs 
1034C)3=—- 215” —ss IS 8” «= 228” = 48 Ibs 
1034D 21%” 154” 325” 59 Ibs 


STANDARD CASES ! 


AT VERY LOW PRICES FOR BULK QUANTITIES 


... and every one a perfect match for a fine 
product! Robustly-made and beautifully 
finished in every detail, they are typical of 
the high quality of all Imhof cases. There 
are now 50 cases in the Imhof standard 
range which has been carefully planned to 
suit most case requirements. ‘They are 
available from stock at 7 days’ notice and 
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10 28 IN THREE SIZES 


Width Depth Height Weight 
1028A 8=173”—s« SR” =—«s108”—s 21 Ibs 
1028B «86 193”) 15H” —s1Z” = 5 Ibs 
1028C )8=—_« 264” ——s1S #8” = «:168” = 3 Ibs 


and accessories of your choice. Special 
terms for large orders. Save money, time and 
trouble from now on with Imhofs compre- 


eeoeovreoevoeeoeo eo eee eee 0 8 @ . . 
hensive case service. Brochure on request. 


10 6 5 IN THREE SIZES 


Width Depth Height Weight 
065A 223” 20)” 14” 47 Ibs 
1065C 222” 203” 243” S58 lbs 
10650 223” 203” 35” 90 Ibs 


eeeevoeeeeeee 8G 8&6 0 Oe Ce ®@ —IN ANY QUANTITY! 


10 6 3 IN THREE SIZES FOROSES ITS 


Width Depth Height Weight 
1063A = 163” sy” ” 183 Ibs 
1063B 20” id 21% Ibs 
1063C = 163” iv” 263 Ibs 


ALFRED IMHOF LIMITED Dept. M3 
112-116 New Oxford Street London WCI: MUSeum 7878 
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RADIO TUBES 
EXPORT ONLY 


2000 types of both receiving and transmitting tubes in stock 


In addition, a comprehensive range of crystals and some types of 


transistors and trustworthy tubes are available. 


PRICE AND STOCK LISTS ON APPLICATION 


Your specific enquiries for special types to CV. JAN and MIL 


specifications are invited. 


Our organisation is A.R.B. approved, 


HALL ELECTRIC LTD 


<moN> HALTRON HOUSE, 49-55 LISSON GROVE, 
z LONDON NWI. 


Tel: Ambassador 104] (5 lines) Cables: Hallectric, London 
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Y| |The latest the Hi-Fi range 
The Elac 
4 inch 

Tweeter 


A further addition to the “ Elmag”’ 
High Fidelity range, this 4in. cone 
type Tweeter is the finest of its 
class yet produced. Response to 
transients is exceptionally good and 
the absence of undesirable peaks 
results in clear and smooth 
reproduction. 


For best results it should be used 
with a suitable cross-over filter in 
conjunction with | or 2 larger units. 


Frequency response within 5 dB from 
5,000-17,000 cps, only 7$ dB down at 


VOICE-COIL IMPEDANCE: 6 ohms 
; at 5,000 cps. 


PRICE: 29/10 inc. P.T. 
Trade Terms 334%. 


20,000 cps. 
OVERALL SIZE: 4in. DIA. x 2:%in. 
DEEP. 
POWER HANDLING: 2 W. Peak 
| A.D. INPUT. 


ELECTRO ACOUSTIC INDUSTRIES LTD 


STAMFORD WORKS BROAD LANE TOTTENHAM LONDON N.I5_ TEL.: TOTtenham 0505-9 
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A Switch 
Idea 
—that’s 
near 


perfection 


Introduced to Britain by Plessey, the unique 
principle of ‘Wedgelock’ fixed contacts in 
switch construction has gained nation-wide 
acceptance, and an ever-increasing number of 
manufacturers are now specifying Plessey 
‘Wedgelock’ Switches for many applications. 
Contacts are ‘ Wedgelocked’ into the stators 
which are securely held to guarantee positive 
location in all switching positions. Continuous 
contact efficiency is assured because even 
excessive tangential pressure will not distort 
the contact clips. 


Design Engineers who have not yet received a 
copy of the new, comprehensive Plessey 
Switches Catalogue are invited to send for 
Publication No. 922. 


COMPONENTS GROUP - SWITCH UNIT 


THE PLESSEY COMPANY LIMITED 


Overseas Sales Organisation: 


NEW LANE 


HAVANT . HANTS 
PLESSEY INTERNATIONAL LIMITED . 


Marcu, 1958 


PLUS POINTS of G.A.1. Switches are: 
* Double-wiping, self-cleaning contacts 


+ Accommodation for up to 22 insulated 
contacts per wafer 


* Up to 12 positive positions can be utilised 
—30° indexing (a special 60° index plate 
can be supplied if required) 


Provision for unusual circuit arrangements 
Single- or multi-wafer construction 
Variable overall dimensions 


Provision for electrostatic screening 
by metal shields between adjacent banks 


Plessey | 


ESSEX . 


* KK * 


Tel: HAVANT 1311 
(LFORD . 


Telephone: ILFORD 3040 


@ col 
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Ediswan 
30 E6-7-8-10 


M.E 8.7.29 


20th Century 
D6AB-240 
M.E.A. 8.7.47 


MAGNETIC SHIELDS 


Mullard 
DG.16-22. 
20th Century 
$ 6 Rect. 


Series 
M.E.A. 8.7.34. 


for all types 
of cathode ray tubes 


ETEL 
5 BKP-1 
M.E.A. 
8.7.38A 

A few examples from the 

extensive range of standard 

shields available in ETEL 
3AFP-1, 
M.E.A. 81.37 
20th Century 


PERMALLOY ‘‘C”’ 


D-6-G, 
M.E.A. ST.6 


The latest edition of the 
M.E.A. catalogue illustrating 
our complete range of shields 
for Cathode Ray Tubes and 
Transformers is now available 
on request. 


Enquiries for special shields are wel- 
comed and our Technical Sales Staff 
is always at the service of Customers 
to assist in the solution of specific 


roblems of magnetic shielding. Ferranti 5-62, 
P f od 7 M.E.A. 8T.8A 
d G.E.C. SBHP-1 
20th Centu 
B S5AB510 
M.E.A. 8T.8B 
nts 
PHOTO 
BURNBANK, HAMILTON, LANARKSHIRE weLrieLiar 
Te'ephone: Hamilton 932. Grams: Magnetic, Hamilton. hoto- 
multiplier 
tubes to suit 
Branches at: ranges made 
$ LONDON, BIRMINGHAM, MANCHESTER. M1. 
20th Century 
oa lard 
Du _— and 
y 
A Member of the Telcon Organisation. 
RD 3040 
@ CO! 


XUM 


50 WIRELESS WORLD MarcH, 1958 Marc! 


5BUPI 

5” Diameter Tube 

High quality p.d.a. tube with 

flat screen and side plate connections. 


A wide range of operating voltages suit 
this tube for a variety of applications. 


5BKPI 
5” Diameter Tube 


Precision tube with a 
two-stage distributed 
post deflection 
accelerator. Low input 
capacitances and high 
; oa sensitivity combine to 
F make the SBKP1 
\ oh 


5SBVPI 
5” Diameter Tube 


Aluminized tube 
with the same 
features as the 

S5BUP1. Higher 
operating voltages 
suit this tube for 
recording faster 
phenomena. 


specially suited for 


( sti) wide-bandwidth 


— oscillography. 


SU ute ! UU ELL LUELLA CLL 


ETEL range of 
instrument tubes 


: serves industry and research 
High quality general 


CATHODE RAY 
[ETEL| TUBES 


High sensitivities SHUAUUOULHAUUUTAL OEE UNE LLTTO CATH eeEN Ue esate Kuuunauasncaneaeauooonoconnennenttaaatianett 
may be obtained at 
accelerations of the 
order of 2kV. 
Alternatively, 

high writing speeds 
may be obtained 

at 10kV operation. 


—a 


4” Diameter Tube 


TL 


4 


For Transistorized 
Instruments 


Specially designed for 
transistorized instruments, 
this 2?” diameter tube has a 
low consumption heater and 
a low focus voltage. 

The sensitivity is such that 
deflection voltages 

may be derived from 
transistor amplifiers. 


TULLE 


3AFPI 
23” Diameter Tube 


Low cost general 
purpose tube. 

A drive of only 50 
volts on the Y-plates 
will give full screen 
deflection. This 
sensitivity materially 
simplifies deflection 
amplifier design. 


ICPI 


1” Diameter Tube 


Small, inexpensive 
monitor tube. The 
operating voltage is so 
low that in most 


Alternative screens are 
available for all tubes 


SEE US ON STAND No. 39 
; ‘ AT THE PHYSICAL SOCIETY 
equipment suitable 


connection to existing EXHIBITION 


H.T. lines is all : 24th —27th MARCH 
that is required. : 


ELECTRONIC TUBES LIMITED 
Kingsmead Works, High Wycombe, Bucks « Tel: High Wycombe 2020 Leaflet 


TLL 


ETL6a 
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The range of Cinch ‘J’? type plugs 
and sockets includes 4, 8, 12 and 
20 way types. Both plugs and 
sockets are suitable for cable 
connecting or for inter-chassis 
connection as unitors. 


The specially designed contacts 
each have 12 resilient fingers which 
engage with the corresponding plug 
blade, resulting in high electrical 
efficiency matched by consistent 
smoothness of operation. 


Suitable for soldered or wire-wrapped connections 


ANANAAAALURA ARR ANAAN NAA ARANNRANAAAREAAAANAAARRRRARRRRRRA 


CARR FASTENER CO LTD - STAPLEFORD - NOTTINGHAM 


Leaflet 4331 with full technical data available on request to representatives: 


THE BENJAMIN ELECTRIC LTD - TOTTENHAM - LONDON N.17 


Telephone: TOTtenham 9721 * Telegrams: Benjalect, Southtot, London 
Smee’s 114 
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THE tool for Electronic Circuits 
also by 


AIDCOLA, 


(Regd. Trade Mark) 


Soldering Equipment 


SHARP HEAT FOR QUICK 
jointing of transistors, resistors and 
all classes of miniature components. 


SUPPLIED IN ALL 
VOLT RANGES 


ADCOLA 
“LONG LIFE" Bits 
FROM STOCK 


ILLUSTRATED ACTUAL SIZE 


Electrical standards approved in all 
leading countries 


Catalogues of the Adcola patented 
and registered design soldering 
equipment on request from 


Head Office, Sales and Service 


ADCOLA 
PRODUCTS LTD. 
GAUDEN ROAD 
ti CLAPHAM HIGH ST. 
) LONDON, S.W.2 


Telephones :— 
MACaulay 4272 and 3101 


moe 
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Za\\ so many electrical 
developments 
depend upon 

/} National Plastics 


... because National Plastics is an 
organisation specialising in the pro- 
duction of industrial plastics in very 
large quantities. 

Whatever the product — electricity 
meter, domestic washing machine, 
radar system or television set — plastics 
mouldings and extrusions play their 
important but often invisible part. 

It is the special job of National Plastics 
to collaborate with producers of all 
sorts of industrial equipment, to stick 
to the problem until it is solved and 
finally to put the plastics product into 
swift, large-scale production. 


If you have a moment to look in 
at Avenue Works, Walthamstow, the 
display of current productions there is 
bound to interest you. 


NATIONAL PLASTICS 


NATIONAL PLASTICS (SALES) LTD. 
Avenue Works, Walthamstow Avenue, London, E.4 
Telephone: Larkswood 2323 
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These Units ore § 
ACTUAL SIZE 
—made under 
U.S licence 
from 
Winchester 


\ 


Electronics Inc 


NOW AVAILABLE 
FOR 
PROMPT DELIVERY “\\ Ss 
; Abe 
SERIES MRE 4 COF STEVENAGE ) ) 


| with 7, 14, 18, 26, 
i 34 & 50 contacts 


{ Rigid top or side-entry 


= ALUMINIUM HOODS 
pro- | complete with cable-clamps ;* 
very . 


VIBRATION LOCKS 
for 7 to 34 contact 
top-entry hoods only 


x  # 
eee Connector 


Rigid top-entry 
ALUMINIUM HOODS 
complete with cable-clamps 


* + 
SERIES ‘M’ 


with 5, 7 & 9 contacts 
Rigid top-entry 
MELAMINE HOODS 
complete with cable-clamps 
Locking device optional 
* + 
SERIES ‘SM’ 


with 1 & 2 contacts 


Full technical data and illustrated 
; leaflets forwarded on request: 
ae ELECTRO METHODS LTD. 
Rigid top-entry » 12-36 Caxton Way, Stevenage, Herts. 
MELAMINE HOODS 


% Telephone: Stevenage 780 
ay. me ss 7" : 2 = Ce hears 2 ee, ac! gob TES si seis 
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iMK Il AMPLIFIER 


Push-pull ‘‘UL’’ output stage (EL34s), 
Nominal 20 watts, peak 36 watts. Multi- 
section output transformer with grain 
orientated laminations. Unique double 
cascode driver/phase-splitter circuit. Un- 
conditional stability—particularly suitable 
for Electrostatic Loudspeakers. Inbuilt 

*Semi-High Pass ’’ characteristic. Ex- 
ceptional power/frequency response 
curve. Generous inductance smoothing. 
Ample spare power. Unique ‘‘ Imped- 
ance Plug '’ Speaker Matching. 


Desicnep as the basis on which to 
develop a Home High Fidelity System of 
the most ambitious nature this entirely 
new amplifier will do justice to the finest 
complementary equipment and provide a 
standard of reproduction to satisfy the 
most exacting tastes. 


Of the many unique design features 
which distinguish this amplifier from its con- 
temporaries perhaps the most important is 
its unconditional stability under all con- 
ditions of load, including high capacity, 
making it particularly suitable for use with 
Electrostatic Loudspeakers; an_ essential MK IV CONTROL UNIT? 
factor to be borne in mind when choosinz High pick-up sensitivity (8-10 m/V). 'nputs 
an amplifier to-day. for pick-up tape, radio and microphone 
Four accurate record characteristics. Tape 
record and replay sockets. Optional built-in 


price: £28.0.0 


tape characteristic. Switched Low Pass 
Filter with additional ‘‘slope’’ control 
Wide range ‘‘ Baxandall’’ tone controls. 


High and Low frequency attenuation. Low 
impedance cathode follower output. Styling 
features exclusive colour choice. 


price: £13.10.0 
Designed for Home Ehgh Fidelity Systems 


Trade and Export enquiries invited. 


post free om request. ROGERS DEVELOPMENTS (ELecTRoNIcs ) LTD. 


‘RODEVCO WORKS’ ¢ 4-14, BARMESTON ROAD @ CATFORD S.E.6 © HIT: 7424 


Better than ever..... 


THE SUPER 12 
FS/AL SPEAKER 


LETTER FROM 
AMERICA 


Baltimore, 
10 September, 1957 


Now, Plastic Foam Suspension (FS) gives Flux density 17,000 gauss; 
this superior Wharfedale product even Ilfin. diameter; centre 
smoother performance than before. The pole; total flux 190,000 
high flux density gives excellent transient lines; speech coil 12/15 
response and sensitivity over the whole ohms; cone resonance 
frequency range. Alcomax III Magnet. 30-38 c's. 

Price £17/10/- tax free. 


Whartedale 


WIRELESS WORKS LTD ° IDLE - BRADFORD ~ YORKS 


Telephone: Idle 1235/6. Telegrams: Wharfdel, idle, Bradford. 


Dear Mr. Briggs, 


I have not heard anything to 
match the quality of sound that 
my sandfilled enclosure and 
Super 12 speaker can repro- 
duce. I have heard louder 
systems, but not better tone 
quality. 


Yours faithfully, 
S. M. 


MU 
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hyratrons 


for... 

Relay operation 

Electronic switching 

Servo systems 

Regulated A.C. or D.C. power supplies 


Computers 


Motor Control 


These thyratrons are designed for the continuous control of currents up to 


1.6 amperes. 


424 They are being used to actuate solenoids and electromechanical devices of all 
kinds as well as for direct electronic switching. 
Characteristic advantages of thyratron control are smooth and continuous 
| 
control of current, negligible control power and high power efficiency. 
The four valves listed have a rare gas filling which makes for operation over 
a wide temperature range, a quick heating-up time and a free mounting position. 
Many tens of thousands of small thyratrons are made every year by Mullard 
and there is a fund of experience available for your assistance in selecting and 
ss operating individual types. 
ss Write for free leaflet “‘Thyratrons for the control of small currents”. 
PREFERRED RANGE OF SMALL THYRATRONS 
Max. Av. 
Mullard American Services Cathode P.LV. 
Type No. Type No. Type No. Current Max. (Volts) 
(Amps) 
EN92 5696 CV3512 0.025 500 
*ENSI1 2D21 CV797 0.1 1300 
EN32 6574 CV2253 0.3 1300 
' XR1-1600 5796 CV3706 1.6 1500 
j * Special quality version available. 
) 
4, 
1 
r 
; 
Sat COMMUNICATIONS AND ; 
a 
: INDUSTRIAL VALVE DEPARTMENT 
P 
MULLARD LTD- Mullard House - Torrington Place- London WC1- LANgham 6633 
ver 
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. you will realise that Grampian high fidelity equipment 
gives you the nearest approach to “Concert Hall listening ” 
in your own home. You will, for instance, appreciate the extra- 
ordinary delicacy of reproduction achieved by their new 12in. 
loudspeaker. A great deal of research and new manufacturing 
methods were necessary to produce a speaker unit with such an 
extended audio frequency coverage at such a reasonable cost. 


GRAMPIAN | 
12” SPEAKER UNIT ——> 
Type 1255/15 
Frequency Range........20-15,000 c.p.s. 
Voice Coil Diameter...............- ljin. 
Voice Coil Impedance............15 0hms 
Fundamental Resonance........ 40 c.p.s. 
Power Handling Capacity........ 10 watts 


Flux Density: 14,500 lines per sq. cm. 


Total Flux: 130,500 lines per sq. cm. 
a 
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sah {] | } it | 7 a | [Tre col | 
{{ | TH | . T + 

“eS LIaTH ee tt 
=$ it 2b i : as Si HO: TE Ea on i Fi if 
-0 +4 + —+——+ a Se + 
be T ‘toe oe == 
=0l | I = sees oe = t a 

— é 293 

a 


CYCLES PER SECOND INPUT 4 WATT 
RESPONSE CURVE for speaker unit 1255/15 
A specially designed reflex cabinet 
suitable for either corner or side of 
room is now available as an easy-to- 
assemble kit of parts, complete with 
grille material ready to assemble, stain 
and polish. Although it is primarily 
intended for use with the Type 
1255/15 speaker the cabinet will give 
excellent results with other units of 
similar specifications. Price £11 


Deferred terms available if desired for 
both speaker and cabinet kit! 


Full details from: 


GQiSZAMNPULAAINT 


REPRODUCERS LIMITED 


Makers of quality high fidelity equipment 
17 HANWORTH TRADING ESTATE, FELTHAM, MIDDLESEX 
Telephone: Feltham 2657/8 


WIRELESS WORLD 


| 
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Ultrasonic 
Drilling 
Dip Tinning 
Soldering 


With this one generator—the new Mullard E.7589 
—power is made available for a variety of 
ultrasonic applications. Further information is 
readily available from the address below, and 
demonstrations can be arranged on your own 
premises. 


One 


generator 
for 
three 


applications 
Mullard 


Specialised Electronic Equipment 


>, MULLARD LIMITED, MULLARD HOUSE 
SZ TORRINGTON PLACE, LONDON, W.C.1 


@ ME 606 


Marc! 
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For Communal T/V 


Aerial Systems 


BICC make all types of radio frequency cables for 


6 7 


USE 
V.C.1 
{E 606 


communal television aerial systems in flats, hotels, 


television showrooms, hostels and hospitals. 

Typical of the most popular range is a cable having 
an inner conductor of copper wire, insulated with 
cellular yolythene dielectric and lead alloy sheathed, 
thus giving excellent screening properties with low 
attenuation. For certain situations a protective P.V.C. 


oversheath may be provided. 
Further details are given in Publication No. 387— 
available on request. 


CELLULAR POLYTHENE 
RADIO FREQUENCY CABLES 


BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 BLOOMSBURY STREET, LONDON, W.C.1 
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THE THIRD AND STILL LARGER 


LONDON 


will be the most comprehensive public demon- | 
stration of High Fidelity equipment ever staged THE 
in this country. LONDON | 
All leading manufacturers will be exhibiting and ore | 
demonstrating under domestic conditions, the 
: will be held at the 
latest developments in audio equipment. Who 
L f a if th WALDORF 
itis ° ‘cata of all types, if they are true to HOTEL © br 
their enthusiasm should hear for themselves how Aldwych, W.C.2 a 
exactly and faithfully their favourite passages can én 
deve 
be played back to them. Friday 18th 
COMPLIMENTARY TICKETS AVAILABLE FOR Saturday 19th | final 
EACH DAY FROM YOUR RADIO, MUSIC OR Sunday 20th | is tu: 
GRAMOPHONE DEALER. IF YOU HAVE ANY Monday 2Ist 
DIFFICULTY SEND STAMPED ADDRESSED EN- APRIL )} mspe 
VELOPE AND STATE FOR WHICH DAY TICKETS ; com} 
REQUIRED TO: Il a.m. until 9 p.m. ; 
Exhibition Office, 42 Manchester Street, London, W.1 ied 
a Dee ee - ; an With 
The High Fidelity 
Specialists 
WHARFEDALE SFB/3 Speaker System 
A wide range high quality speaker PMCS AT 
which can easily be accommodated in £39 -1 0 - 0 
the average room. Size 34”x31"x12”. COMPLETE 
We also have in stock:— 
Acoustical Quad Amplifier and control unit 0 
Leak T.L.12 Plus Amplifier and pre-amplifier — 0 
R.D. Junior Amplifier with Mark Il control unit .............seccseeeee £28 0 0 
R.D. Minor Mark Ill Amplifier £14 0 0 
Sound Sales A—Z Mark II! Amplifier 425 0 0 a 
SEROOR EN EUMPETIDEIOI UTI  iccvensecsicenscuccsedsesacsesdeansscdsene £26 6&6 3 a 
Connoisseur Variable Speed Transcription Motor  ...........ssseseeeee £28 0 Il i 
Lenco 4-speed Motor with Goldring 500 cartridge ............cceseeees 423 7 6 Vd 
Collaro 4T200 with transcription pick-up .............cccecececeeeeeeeees £19 lo 0 
Ramsar TP.) Carmen Repreeeel occccccccsccscccsnencscesesssccccessscesse £96 0 0 
Tannoy Canterbury Corner Speaker with direct radiator ............ £43 15 0 
Wharfedale A.F.10 Speaker Cabinet  ................ccccsccccescccecccerece £15 15 0 6 
Wharfedale Bronze I0in. foam suspension for use with above...... 4511 3 
Pare Exchange is our speciality. Easy Payments errenges. Free Chapman a Se SEIN scéaceccsnss wncnaedsuenehsphessioccudamuaced £25 4 0 
Delivery by our own van within a 20 mile radius. You can deal with Jason Profact Switched Tuner F.04. ...........s0s-cccsscoccsesserscccessesess ais il 9 
us in confidence because we are HI/Fl SPECIALISTS of long standing Sy IIE RII ocac co kachiswakcieussuse=tsnonvisches waawnccanss €35 10 0 
93-94 FLEET STREET, LONDON, E.C.4 Phone: FLEet St. 9391/2 te 
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‘RAPIKON’ GIVES NEW 
| TIME-SAVING APPROACH 


TO EXPERIMENTAL ELECTRONICS 


| A CHASSIS WITH MOVABLE HOLES! 


Who is not familiar with the trials of traditional 
“breadboard ” development. The Christmas 


tree of components grows ever larger as 


development proceeds, gently sagging, until 
| finally a short-circuit results. The breadboard 
| is turned over, one end balanced on a book, for 
inspection and measurement or replacement of 
| components. A jolt, the breadboard slips, and 
two valves are broken. And so on. 


With Rapikon it is a different story. 


l fm 4 
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WHAT IS RAPIKON ? 


A rigid vertical rack, plus slotted plates, plus 
special holder plates. The holder plates are 
pre-punched to take standard valve holders, 
potentiometers, switches, terminals, plugs, sockets, 
meters, etc., and have pronged ends so that they 
may be slid along the slotted plates. This enables 
holes to be moved even after assembly and wiring, 
without disturbing other components. The slot- 
ted plates may be assembled in any required 
arrangement and used to support components, 
such as tag panels, chokes, transformers, terminal 
blocks, etc., for which special holder plates are not 
needed. 


THE IMPACT OF RAPIKON: 


Rapikon enables you to get on with electronic 
development without frustration from the mech- 
anical considerations of chassis arrangement. 

All components, front and back of the assembled 
panel, are instantly accessible for inspection and 
measurement. 

If a new component has to be introduced, or an 
existing one replaced, this can be done without 
disturbing other components. 

The hours of work in laying-out, cutting and 
bending metal sheets are saved. The problems of 
cutting holes are eliminated. 

Rapikon is sold in a Standard Kit, costing £9/10/-, 
containing vertical rack, 26 assorted slotted plates 
and girders and 83 assorted holder plates. The 
equipment can be dismantled and re-used again 
and again. Parts may also be obtained separately. 


RETAIL DISTRIBUTORS ARE INVITED TO 
ENQUIRE ABOUT RE-SALE TERMS 


Exclusive distribution rights in some countries 
are still available. 


SHANDON) 


Rapikon is made by :— 
SHANDON ELECTRONICS LIMITED, 6 CROMWELL PLACE, LONDON, S.W.7 © KNIGHTSBRIDGE 1131 
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for MEASURING INSTRUMENTS 


IMMEDIATE DELIVERY 


Most Basic Ranges available ex-stock for 


40 
immediate despatch. Special ranges— ®. >, 
delivery 7/14 days. Ss 
E Round, Square or Rectangular patterns “ “xT 
a available, also full range of Industrial Switch- MICROAMPERES =“ 
MOVING = board Instruments. Portable and Laboratory 
coll i Instruments. 
e a We can supply Meters with Non-Standard 
MOVING EK Ranges in Current, Volts or Ohms. To B.S. 
Ron |. ; 89. Industrial or Precision Grade accuracy. 


We are now able to accept customers’ own 
Meters for Scale Drawing and Lettering. 


THERMO i Clients are invited to inspect the 
COUPLE ” display of instruments at our New Stockists of Meters by 


Turner, Weston, Baldwin, 
Offices and Showrooms. E.A.C., Weir and other 


7 leading manufacturers. 
ELECTROSTATIC et May we quote for your requirements ? 


2} 
Sy. 
‘ or 
ATS said 25k Te SR ‘ ee 46; + ts Peay SSO ee 
Ray Sy RT Fria 2 re Wo cere 


Manufacturers o/ 
Electronic Equipment | 
to A.I.D. Standards 
conmacog naers ectrenics 
G.P.O. and other Govt. Depts. 


103, HAMPSTEAD RD., EUSTON, N.W.I. Tel. EUSton 1639 “TD. 


Turner Model 605 
Rectangular Flush6” x 5” 


4 o:| | 
oy. .apenar? GOODMANS 4Cous, a? | 
ial witt FIND ALL 7, Cay ys 
oN YOU "IN our SE co, 
aa 1958 FULLY ILLUSTRATED Lary 
“TLIPS 4 CATALOGUE x* § = 4 * 
Dp Send coupon and two 3d. stamps 
re ARR AR : (ihbdnAbRheneRENdnGneaaadhasndantnssansensaneauden ° pehenaasunas R O G E R s 
CO’ 1 : RE iitisciiccnics: ad R 
— aaial in a ctl I powTH 
y N et ee ae em Pe T 
BLN se : “NNoy 
ne Cu ot tn pt sreeeaneneed GQ LDRING 
ARTRID E R RY’ ‘©. BRowy 
R A TD OVE} 
BUp . 25 HIGH HOLBORN, sey W.C.1 Ek SOU’ 
- NF. JO Telephone: Holborn 6231-2 ino + awe 
» NEs ee ene S has 
Re W.B. ARMSTRONG B T.CC. “4 The 
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N.Y. CANADA: The Astral Electric Co. Ltd., 44, 
Toronto 13, Ontario. 
Head Office: 12/14, Courtenay Place, Wellington. 
The Radio People Ltd., 31, Nathan Road, Hong Kong. 
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Connoisseur’ 


SOUND PRODUCTS 


We make no extravagant claims for Connoisseur products, all we ask is 


that you listen to them and judge for 
but then the best never is. 


Connoisseur Variable 3-speed Gramophone Motor 


Mechanical speed change without braking pro- 
vides 4% variation at all speeds. Synchronous 
motor is virtually vibrationless. Main spindle 
runs in phosphor bronze bearings. Turntable is 
full 12in. lathe turned from non-ferrous material. 


Connoisseur Pick-up 


With three interchangeable heads for microgroove, 
standard and older records, available with 
diamond or sapphire stylus. 

Frequency range 25-20,000 cps + 2 dB’s, 400 
ohms model gives 15 M.V. output from the 
average LP disc, 25 M.V. from a standard 78 
r.p.m. recording. 


Connoisseur HQ 20 Amplifier and Pre-amplifier 


Both units are built to the highest electrical and 
mechanical standards and incorporate the latest 
developments in Audio technique. High Power 
output allows the reproduction of peak passages 
without overload or distortion. 


Connoisseur 


OVERSEAS AGENTS: 


SOUTH AFRICA: W. L. Proctor (Pty.) Ltd., 63, Strand Street, Cape 
U.S.A.: Ercona Corporation, 551 Fifth Street, New York 17, 


Danforth Road, 
NEW ZEALAND: Turnbull & Jones Ltd., 
HONG KONG: 


yourself. They are not cheap, 


Look at the specifications. 


\ <¥ 3 FL “oo > 
usec 
$e eT ee 


” 


: » 
PEt ese Ernee® 


Send for descriptive leaflets : 


A. R. SUGDEN & CO. (ENGINEERS) LTD. 


WELL GREEN LANE BRIGHOUSE - YORKSHIRE 
Phone: Brighouse 2397. 
Grams: Connoiseur, Brighouse. 


MAIN DISTRIBUTORS: 

AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street, 
Sydney, and J. H. Magrath (Pty.) Ltd., 208, Little Lonsdale Street, 
Melbourne. EAST AFRICA: International Aeradio (East Africa) Ltd. 
P.O. Box 3133, Nairobi. MALAYA: Eastland Trading Co., 1, Prince 
Street, Singapore. 
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AMPHENOL Great Britain) LTD. 
Invite enquiries for engineering data and 
details of the availability of the well 
known-range of ““AMPHENOL” products 


AMPHENOL (Great Britain) LTD. 
Ormond House, 26/27, Boswell Street, London, W.C.| ce 
Telephone: CHAncery 8956 r 


You can see 

‘ * 

why appliances 

which MUST 

be absolutely 
reliable in 

operation are An instrument manufacturer writes : ha 


f 2 tt d . t h “We think you might be interested in the enclosed bellows Wi 
I e wi which were subjected to a violently fluctuating pressure m. 


of 1,500 lbs/sq” as the result of a technical hitch. The By 
D rayto n bellows did not leak which we think is a very great tribute for 


to their manufacture”’. 


H Y D ROFLEX %& HYDROFLEX metal bellows are suitable 


for all thermostatic and pressure sensitive 


applications. Write for List No. N 800-1, 
metal bellows — 


B.17 


The Drayton Regulator & Instrument Co. Ltd., West Drayton, Middlesex 
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WIRELESS WORLD 


Radio 
Radar 
Television 
Electronics 
and 


THIS COMPANY began experimenting with 
PTFE when it was first introduced into this 
country. Shortly afterwards we started pro- 
cessing and fabricating the material in a special 
division of our own factory, giving our own 
designation of CF2 (derived from the formula) 
to the range of products ultimately produced. 

Since that time, our experience, both of the 
behaviour of the material itself, during processing, 
and the application of its remarkable properties 
has been accumulating. 

We have developed techniques, and we have 
designed special equipment with which to apply 
them, so that we now mould, fabricate, and other- 
wise fashion PTFE from its basic forms, i.e. 
rounds, discs, flat mouldings, rings, cylinders, 
rods, tubes, tape and cord, as illustrated, into 
innumerable components which are already 
widely used by the electrical and electronics 
industries. We also have considerable ex- 
perience in the application of PTFE dispersion 


coatings to a wide variety of materials and. 


surfaces. 

It is obviously impossible for a material of this 
kind to attain its full usefulness to any industry 
without research and experimental work. We 
have set aside a substantial part of our resources 
for:this purpose, and will willingly co-operate 
with any Company desiring to make use of the 
material, to the fullest extent of these resources. 
By arrangement we will make available facilities 
for practical development work to be carried on. 


The following Information Bulletins are now 
available: No. 4, BASIC PROCESSING AND 
PROPERTIES, and No. 5, APPLICATIONS. 
Both of these publications will be sent on request to 
interested engineers. 


= 


OF SLOUGH 
ENGLAND 
A @ company 
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A Nie CATALOGUE OF @ Amplifiers, Tuners, Cabinets, @ Single items or complete 
etc., at Manufacturers’ price. installations from stock. We 
: D trations: | Monday-Sat- can supply any regular item 
has just been published by HIGH FIDELITY EQUIPMENT e clits Gidladion 10 pemae pra advertised in this journal, 
NORTH ERN RADIO SERVICES without appointment. Technical ' ? 
Guidance Service by our Chief & ane lag 2 > goods 
; n Engineer personally or by return exchanged. eferred terms 
11 Kings College Road, London, N.W.3. Phone: PRimrose 3314 post free. Let us have your available. Below we list just a 
Send two 3d. stamps for your copy now—it may well save you pounds. enquiry now. few of our 1,001 lines. 
THE N.R.S. CONCERT GRAND REPRODUCER KIT comprising STEREOPHONIC TAPE EQUIPMENT by SPECTO 
No. 2 Symphony Amplifier with Remote Control... ae GEP'1D © Stocked. Demonstration of stereo by appointment only- 
Lenco GL50 Transcription Unit with transcription quality ‘pickup cartridge oo. £21 17 6 Everything else without appointment. 
F.M. Tuner ° ee ave an _ ». 61 15 © CABINETS by W. B. 
Truvox Mark IV Tape Deck with revolution counter ae eae - .. £30 9 0 & Record Housing 
Truvox Tape Amplifier... ae eat il ae ne . £1717 0 (Nordyk) — full range 
Concert Grand Cabinet with saniinaie lid-stay ma sds bad a . £19 0 0 stocked. 
Lorenz Triple Cone Loudspeaker with condenser ... .. £15 4 6 F.M. and AM/FM 
Symphony !2” Bass Reflex Cabinet in matching veneer ond contemporary cule .. £115:10 0 xis ae ee 
All items available separate!y. Combination can be varied to suit individual requirements. models stocked. 
Cabinet available in sapele mahogany, wa!nut or oak. GRUNDIG TAPE RE- 
R i] del 
SYMPHONY ‘CONTEMPORARY’ REPRODUCER KIT comprisinz poste or generals 
No. | Symphony Amplifier with Remote Control... ua a ae .. £14 14 0 Credit Sale Terms. 
Symphony F.M. Tuner and Power Pack ... a nee sk . £18 15S 6 
Lenco GL50 gramophone unit with transcription Gortrides Se ie .. £2117 6 egg ene, —— 
ucer showing layout 
Nordyk Tygram Cabinet with legs ...... : “ a eas ne: a a ee duh, Ganaten Uae 
Switched F.M. Tuner can be substituted i dilaeae and amplifier controls. 
SYMPHONY DE LUXE TAPE RECORDER 
Type A with built-in revolution counter in handsome figured walnut table cabinet 52 gns. H.P. TERMS AVAILABLE 
Type B as above but in Rexine covered Portable case wnt sai sae .. 52 gns. 
Recommended Microphone—Ronette ... ose ese sos se sos a & This Month’s Special Bargains— 
all goods brand-new. 
No. 2 SYMPHONY AM/FM TUNER pas éne see pee oon a an gns. CONSOLE EQUIPMENT CABINETS in 
igured walnut 33in. high x I8in. wide x I6in. deep, 
SYMPHONY AM/FM RADIOGRAM CHASSIS... = ma a ... 26 gns. hinged id, uncut motor board I6tin. x I44in. 
. A rice gns. 
SPEAKERS by Wharfedale, Goodmans, Whitley (WB), Grampian, etc. BASS REFLEX CABINETS for 10in. speakers in 
TAPE EQUIPMENT by Truvox, Collaro, Grundig, Wearite, F h, Brenell. igured walnut to match. Price 10 gns. 
iitaak - ee ee GOODMANS MIDAX UNITS. Full length 
’ model. Price £8/10/- each. 
GOODMANS I0in. SPEAKERS. Price 30/- each. 


“WE COULD BLIND YOU WITH SCIENCE” on 

MAX!I~Q _ the technical. superiority of our coils but are 
wy, sure you would prefer us just to say 

“WE GUARANTEE THEM”! 


REGD. 


Coverage from 3.8 to 2,000 metres in 7 ranges— 
Each coil is packed in an aluminium container 
which may be used as a screening can for the 
coil itself—Brass threaded adjustable iron 
cores—Colour coded moulded polystyrene 
formers—Chassis/Plug-in Technical Bulletin 
DTB.1 1/6—Dual Purpose Technical Bulletin, 
DTB.4 1/6—Colour Code Identified Coils: 
BLUE Signal Grid Coil with Aerial Coupling 
winding—YELLOW Signal Grid Coil with 
intervalve coupling winding—GREEN Grid 
Coil with reaction and coupling windings— 
RED Superhet Oscillator for I.F. of 465 
Kc/s—WHITE Superhet Oscillator for 1.6 
Mc/s. Prices range from 4/1 to 4/9 each. Five 
Colour Glass Scale, Back Plate, Pointer, Pul- 
leys and Cord for use with 315 /pF tuning 
condensers. Coverage (1) 150-400 Ke/s; MAXI-Q’ COILS MINIATURE DUAL MAX! -Q"CCILS 

(2) 530-1600 Kc/s; (3) 1.5-4 Mc/s; (4) 4-12 OCTAL PLUG-IN TYPE 65 PURPOSE COILS CHASSIS MOUNTING TYPE 
Mc/s; (5) 10-30 Mc/s; Price 15/-. 


Send I/- in Stamps for General Catalogue. Please send S.A.E. with all enquiries. Trading terms for Direct Postal 
Orders, C.W.O. plus appropriate postal charges. 


DENCO (Clacton) LTD. (Dept. W.W.) 357/9 Old Rd. * Clacton-on-Sea : Essex 


STOP PRESS: MAXI-Q PRE-SET F.M. TUNER, completely assembled, £12 VARIABLE VERSION, £11. 
COMBINED POWER PACK AND AMPLIFIER, £5.10.0, or in comprehensive kit form, £5. 
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hs: INSTRUMENT CASES 

.B. Attractively constructed of seam 

—e welded steel, these strong instru- 

al ment cases are well ventilated and 

NER stove enamel finished in various 
colours. Available in four standard 

aa sizes or to your own specification. 

-free 

epro- 

ut of 

Unit 

: HANDLES 

\BLE . . . 
Made in standard range (4in., 6in., 

—o 8in. and 10in. centres). A wide 

om variety of other sizes can be made to 

re special order. 

in 

gth 

ch. 

aa Invaluable device designed to facili- 

n tate current measurements. Installed 

e in series with an electrical (or 


electronic) circuit to all points where 
measurements or checks are required 
without open circuiting. 


Metal components available to 


Other products include customer’s specification and small or 
batch quantities undertaken. 
PULSE GENERATORS Experienced in research pro- 
CAPACITY COMPARATORS jects and prototype construction. 
TAPE RECORDERS SUB-CONTRACTORS for sheet metal or 
bl d wiring. nd ARB 
STABILISED POWER SUPPLIES iia 


PHOTOCELL AMPLIFIERS 


™ PHILLIPS & BONSON LTD 

~ : AMHerst 4331 
Enquiriesto: POND WORKS 8 MILLFIELDS RD. HACKNEY LONDON E5 Telephone: AMHe 

£11. Reg. Offices: IMPERIAL HOUSE DOMINION ST. MOORGATE LONDON EC2 Telephone: MONarch 5481-5 
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A FIRST-CLASS 
BOOK EVERY 
MONTH FOR 


4’- 


Now’s the time to join the 
ee e = 
Scientific 


Book Club 


Each month, the Scientific Book Club brings to its members 
the fascinating story of the march of modern science, told in 
thoroughly dependable books by the front-rank scientific writers 
of our time—vivid, vital, constructive contributions to Man’s 
unceasing struggle to solve the problems of the Universe. And 
although the ordinary editions of these books are sold to the 
general public at 10/6, 12/6 or 15/-, THE PRICE TO MEM- 
BERS OF THE SCIENTIFIC BOOK CLUB IS ONLY 4/-, 
Remember, too, that Scientific Book Club selections are full- 
length and unabridged. They are printed on good quality 
paper, well bound, with an attractive picture jacket. These are, 
we say with certainty, books that you will be glad to read, proud to 
own. The Scientific Book Club brings these great books to you 
each month; helping you to build 
up, at remarkably low cost, a first- 
class collection of scientific books. 
Now is the time to join! 


LOOK AT THESE TITLES! 
Recent and forthcoming selections 
(at only 4s. to members) include: 
AFFABLE SAVAGES by Francis 
Huxley (Published at 25s.). 

THE CHANGING’ UNIVERSE 


The Scientific Book 
Club is owned and 
controlled by Foyles 
the world-famous 
booksellers. 


In addition to the 
authors of the selections 
listed (right), members 
have received books by 

ese famous authors. 


J. BRONOWSKI 


SULIAN. HUXLEY Eye eh 

Fee TAYLOR ey asc s eee ‘ a 
JOHN CROMPTON | Mecane vis) y Alfred 
+ POPPENHEIMER | WHAT MAN MAY BE by George 


Russell Harrison (16s.). 


—FILL IN THIS ENROLMENT FORM TODAY! 
To the Scientific Book Club, 121 Charing Cross Road, London, W.C.2 
I wish to join the Scientific Book Club, and agree to purchase the book 
issued each month to members at a cost of 4s. (postage ls.) I agree to 
continue my membership for a minimum of six books and thereafter 
until countermanded. Wireless World/March °58. 
() * 1 will pay for selections on receipt. 
Or if you wish to save time, postage and postal-order costs you 
— send an advance subscription. 6 months 30s.; 12 months 


[] * l enclose 30s. /60s. (strike out amount not applicable). 
*Place »/ in the space above, as required. 


Overseas enrolments must be accompanied by 
an advance subscription. Prices as for inland 
(excepting S. Africa, Australia, New Zealand). 
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** So you think our equipment 
would be better if we used 
printed circuits? ” 


‘* Most definitely. For one thing, 
if we use them, no interference 
is possible with the layout of 
critical parts of th: circuit and 
there are no wiring mistakes.” 


** That’s fine—so a performance 
specification can be maintained 
without setting up 
test equipment, right? ” 


** Right. You'll find that we can 
build in a maximum stability, 
consistency and reliability 
over a length of time.” 


‘* But surely, a lot depends on 
the quality of the circuit—I mean 
the accuracy of the print? ” 


** Of course—that’s why I’ve gone 
to P.C.D. They’ve been a great help, 
sent the prototypes in 48 hours. 
Their production follow up 
was pretty smart, too.” 


**H’m—P.C.D. I suppose 
that’s their mark I can see on the 
circuit? Well, go ahead. Let’s 
have P.C.D. in all our sets.” 


THIS MARK IS YOUR GUARANTEE 
OF QUALITY AND SERVICE 


PCD urn 


(PRINTED CIRCUIT DEVELOPMENTS) 
Incorporating Photo Printed Circuits Ltd. 


ll 


eS 


C 


K 7 
rr 
A MEMBER OF THE CAMP 


BIRD INDUSTRIES GROUP 


GUILDFORD ROAD, BISLEY, SURREY - TEL: BROOKWOOD 2200 


Marc 
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UNQUESTIONABLY... 


“‘ The variable oscillator employs a triode in a 
modified Colpitts circuit comprising a split-stator capacitor 
and an appropriate tuning inductor which is selected 
by means of a range switch, the oscillator output 
being monitored by a crystal rectifier and 
indicating meter which are coupled to an 80dB 


resistive step attenuator.” 


HEN schoolboys are as interested in square-wave 
techniques as they are in square-leg tactics, it is 
advisable to know all about Marconi instruments. 

It’s not difficult. Take the Marconi TF 982A, for 
example, about which our young friend is so obviously 
well-informed. Here is a Marconi instrument that pro- 
vides complete test facilities for mobile radio telephone 
sets. It combines, in one compact unit, a signal generator, 
a crystal-controlled auxiliary oscillator, a.f. and r.f. power MARCONI V.FLF. TEST SET 
meters, a local r.f. field detector, and an a.c./d.c. multi- Type TF 982A 
range test meter. Signal Generator Section : 60 to 200 Mc/s; also eight 

Details of all this apparatus are given in leaflet G105, bands centred on common i.f. values from 1-6 to 8-5 
full of technicalities, so that you, too, can discuss the Mc/s; fixed depth 30% a.m. can be applied internally. 


stati Output 2uV to 2 mV at 52 and 75 ohms ; higher out- 
VEw.. Toe Oe authoritatively. You really should puts at 37-5 ohms. A.F. Power Meter: 30 mW full 
send for a Copy: scale at 600 ohms; 1 watt full scale at 3 ohms. R.F. 
Power Meter: 20 watts full scale at 75 ohms. Test 
Meter: Five ranges covering from 100A d.c. to 200 
volts a.c. full scale. 


CON! 
: MA RUMENTS 


AM & FM SIGNAL GENERATORS + AUDIO & VIDEO OSCILLATORS 
FREQUENCY METERS + VOLTMETERS + POWER METERS 


DISTORTION METERS . FIELD STRENGTH METERS 
TRANSMISSION MONITORS : DEVIATION METERS 
OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS 


Q METERS & BRIDGES 


MARCONI INSTRUMENTS LTD: ST.ALBANS ‘ HERTFORDSHIRE * TELEPHONE: ST. ALBANS 5616! 
London and the South: Marconi House, St and, London, W.C.2. Tel: COVent Garden 1234 
Midlands ; Marconi House, 24 The Parade, Leamington Spa. Tel: 1408 North : 30 Albion Street, Kingston-upon-Hull. Tel: Hull Central 16347 
WORLD-WIDE REPRESENTATION 


TC 105 
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TAKE YOUR PICK 


Our wide range of capacitors, incorporating all the latest 
developments, are described fully in these new leaflets ... 


SEND NOW for COPIES 


DALY has succeeded in maintaining full capacity 
values and working voltages in more compact 
designs, specially suited to ultra modern 
equipment :— 


PHOTO-FLASH EQUIPMENT @ DEAF AIDS 
PRIVATE TELEPHONE INSTALLATIONS 
AMPLIFIERS « D.C. POWER UNITS 
TRANSISTOR EQUIPMENT 
MAGNETISATION 
EQUIPMENT 


ELECTROLYTIC 
CAPACITORS 


Condenser Specialists for over 20 years. aoe 


DALY (Condensers) LTD.» WEST LODGE WORKS, 


THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London 


ema Spectone 


The Living Truth in Sound 


The Spectone Electronic Mixer enables several sources of sound 
to be recorded simultaneously with any tape recorder. Voice 
and musical effects may be combined, as well as other sources 
to make unique recordings. Two inputs; one for radio tuner or 
microphone and the second for a pick-up. The three gain 
controls are entirely independent of each other. The selector 
switch, which provides equalisation for L.P. and 78 records, also 
permits the use of two microphones, each separately controlled. 


Two models are available : 


: MODEL 142 MODEL 142A 
Write for descriptive Leaflet with full at For use with 
technical specifications — 17 Gns.  *°%". 21 Gns. 


SPECTO LTD. Vale Rd Windsor 


Marc 
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Where airborne application of instrumentation 
Isolator *‘A” with some damping, but 
snubbing at resonance (15 c.p.s.). Metal 


.s.). Me is concerned, it is all too easy to find “progress” 

to metal i st. Transmitted acceler- : =e 

ation approz. 1209. for sinusoidal input. has resulted in the substitution of one element 
i- . 

San as high Envelope Contains transi- OF chance, not necessarily human, for another 


and the nett gain can actually be well below unity. 


The new enemy is vibration. The more complex 
and sensitive the equipment, the more potent is the 
enemy, and protection against vibration becomes 
part of the design problem. Attempts to achieve 
isolation have often magnified the problem, for it is 
obvious that if a major component of the offending 
vibration happens to be at the resonant frequency 
of the isolator employed, danger is increased by the 
isolator itself. 


To keep the resonant frequency of the isolator 

low is not a complete answer. In fact there is, as 
yet, no complete answer. But by far the nearest 
approach is today provided by “BARRYMOUNT” 
Isolators, the principle of which is the 
complementary performance of non-linear 
springing and air-damping. Even at resonance 


Isolator ““B” with little ee a but with ba ad i 
rubber buffers ta reduce shock ae resonance BARRYMOUNT Isolators offer ee 
(15 c.p.s.). High frequency transients reduced spectacular freedom from vibration, as the 
but transmitted acceleration still approz. 12 9. 


for same input. accompanying un-retouched oscillographs of 


transmitted acceleration show. 


We shall be happy to tell you all you want to 
know about “BARRYMOUNT” Isolators. 
We shall be even happier to mount 

your “problem unit”, in your 

presence, and give it “the works”. 


Your equipment 


rides safely on the 


TYPE GB 896 


mabe IN ENGLAND UNDER LICENCE 


F U.S.A. 


XUM 


FROM BARRY consmoLs INC-O 


“BARRYMOUNT" Isolator. Non-linear, 
i. -damped. No snubbing at resonance 

p.s.). Transmitted acceleration for 
slisistiy increased input (+0.030”) is 
0.62 g¢ 


“BARRYMOUNT’ and “BARRY B MOUNT’ are Registered Trade Marks 
CEMENTATION (MUFFELITE) LTD. 20 ALBERT EMBANKMENT, 
LONDON, S.E, II TELEPHONE RELIANCE 6556 
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BRADMATIC PRODUCTIONS LTD. 


28, Soho Hill, Birmingham, 19 


This company has been formed to make available in quantity 
tape recorder heads and fractional motors suitable for tape 
recorders and record players designed and developed by 
Bradmatic Ltd. 


ENQUIRIES FOR EARLY DELIVERY ARE REQUESTED 


Sales Office and Showrooms: 28, Soho Hill, Birmingham, 19. Nor. 8091 
Design and Development: Bradmatic Ltd., Station Road, Witton, Birmingham. Eas. 2881/2 
Production: 124/6, Albert Road, Birmingham, 21. Nor. 6271/2 


Future Production sited at Brownhills, Staffs. 


A service for Designers 


The possibility of a component change—due to shortage of supplies, 


increased costs or failure to meet specific conditions — is a problem facing 
every designer of electronic equipment. However, one basic component can 
be ‘tailor-made’ from the start, for LAB will supply the precise type of 
Resistor required, ex stock and at the right price. Write for full technical 
data, prototype samples and price schedules to:— 


THE RADIO RESISTOR CoO. LTD., 
50 ABBEY GARDENS, LONDON, N.W.8 
Telephone: Maida Vale 0888 


OHMIC | TOLER- 


NS 
POP 
SFOS Se 


CARBON WATTS | RANGE | ANCES + 
4 1. Solid ,1&2 10—10M os @ 1062 
2. Cracked 1/30—20 1—5S00M 5% & 
q 3. * High Stability 1/10—3 1—SOM 0.5% Im dn5m 
4. Variable 2 5K—2M 
5. V. High Resistance 4—3 SOM—10!3 [5% & 10% 
6. V.H.F. (Rods & Discs) | 1/10—I 10—IK 1% & 2% 
WIREWOUND 
4. Rheostats 4—500 10— 80K i 
9. Sliders 2—15 10— 16K — 
(8) 8. Vitreous 3—500 1—I50K }1%2%5% 
© 7. Cemented 1—I5 1—25K 5% & 10% 
* The ubiquitous blue (1%) grey (2%) “ HISTABS” 
=~ Do you KNOW 
THAT the sub-miniature 1/30th watt unit 
(2) is probably the smallest pro- a8 YEARS, 


duction Resistor made. 4 
_THAT Almost non-inductive Resistors in FAAB) LA 
cracked carbon are available up to Se _ahe et 
20 watts rating. Nae or agmmnen OS 
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stomer is Always Right! 


rerbe you're one of the more than 50,000 


snough to bring you all that’s new in 
fronics research and development! 


MARCH 24-27 


+08 L-GON NTION 


F 
? 4 
2 ee ee gee ie eek 
—— = and The Radio Engine 


"i eee mm me pase ee eee oe : 
Bs . ’ 


COMPONENT 
PARTS 


a 


SYSTEMS 


cs ae 


thats tate ¢ TRA MK BY? ot (2 


THE INSTITUTE OF RADIO ENGINEERS 1 East 79th Street, New Yor 
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SDT Dy 
SKY-BEAM Vv | 4) J) Vy) ae 


ILLUSTRATED 


Polar Diagram of Double Four 
Slots fed by Matchbox. 

Gain 8°5 DB each way. 
Beamwidth 30°. 


TWIN BEAMS WITH THE 
SKY-BEAM ‘MATCHBOX’” 


Any two similar 


For furcher details and information please write to:— 


RADIO TELEPHONE AERIAL SYSTEMS LTD. en ae 


(IN ASSOCIATION WITH J-BEAM AERIALS LTD. AND SKY-MASTS) may be joined to give 
REDAN STREET, LONDON, W.14 twin beams of various “= ae 
SHEpherds Bush 6426 RiVerside 7878 width, at relative angles to one another. 


Arcolectric 
Signal Lamps 


S.L.90/N 


S.L.78 The smallest and lowest cost neon signal lamp Write for Catalogue 131 
S.L.120 New low voltage signal lamp 


S.L.90'N Fitted replaceable MES neon tube A 
S.L.125 Like $.L.90/N but built-in resistor and screw terminals R CO L EC T R i C 


SWititTcHeES: tTto 


CENTRAL AVENUE, WEST MOLESEY, SURREY. Tel.: MOLESEY 4336 


{| 
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For the 


DESIGN, 
PRE - PRODUCTION, 


AND PRODUCTION 
of 


ELECTRONICS AND 
RESIN ENCAPSULATIONS 


(POTTED CIRCUITS) 


CONSULT 


LION ELECTRONIC DEVELOPMENTS LTD. 
LION WORKS, HANWORTH TRADING ESTATE, FELTHAM, MIDDX. 
TELEPHONE : FELtham 666! (5 lines) 


A.l.D. AND A.R.B. APPROVED 


—— ONE OF THE GRESHAM LION GROUP OF COMPANIES=== 
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EARS! 


cE yovR Did Anthony know anything about music? At all events 
he liked the sound of his own voice. If we had half his 
gift for oratory, we could convince you that Dulcit Hi-Fi equipment 
represents the soundest in sound values. 
Here are some of our technically superb tuners and amplifiers brought 
to you at prices as realistic as the sound they reproduce. 


FM(VHF) TUNER CHASSIS. Outstanding design 
and performance. Self-powered to work direct into 
any Amplifier or Radio. Magic Eye tuning indicator, 
3-stage I.F. amplifier. Pre-set output level. Panel 
size I0}in. X 5fin. (cut-out 9}in. x _5in.). Switching 
incorporated for connection to Pick-up Sockets, 
Amplifiers and Tape Recorders. 75 ohm Aerial input. 
Negligible radiation. Highly es and designed for 
top quality reproduction. Price £17 10 0 inc. tax. 


MODEL H.4.T. A self powered AM/FM Tuner 
Chassis. Designed for high sensitivity and quality 
performance covering VHF, Short, Medium and Long 
Wavebands. For use with high-fidelity Amplifiers 
Magic Eye Tuning mg Full oe 
Price £20 17 0 inc. tax. 


DPA 10 POWER AMPLIFIER. 10-14 watts. Ultra MODEL Hil. AM/FM TUNER. A combined and 
Linear with choice of control unit or pre-amplifier. self-powered AM/FM Tuner, Control Unit and Audio 
A superb laboratory- designed amplifier, modern Pre-Amplifier in one chassis, designed in detail for 
styled and of precision quality for domestic use. Incor- | fine performance. Seven channel selector matching to 
porates every facility for the reproduction of high L.P. and 78 r.p.m. Records and Tape Relay. F 


quality sound from radio, certanate tapes or je ore (VHF)—Short—Medium and Long Waveband n 
DPA 10 only ss : £12 12 0 dependent Bass and Treble Controls giving 15db 
DPA 10 with control unit . . £1515 6 lift and cut with indicated response position. 

DPA 10 with Pre-amplifier_ £19 19 0 | rice £29 3 10 inc. tax. 


DISTINCTLY QUALITY PRODUCTS 


DULCI CO. LTD. 97-99 VILLIERS ROAD - LONDON N.W.2 WILLESDEN 6678/9 


M. R. SUPPLIES Ltd.—_ FRE LAYS 


Among the many facets of this PI en a famed for rapid delivery of SMALL TO Ss P EC i F | CATI  @) N 


GEARED MOTORS of the highest grade, with a remarkable selection from stock. 
Variable speed series wound and capacitor/induction constant speed models. Final 
speeds from 840 r.p.m. down to 1 r.p.m. and final torques up to 75 Ib./in. Full details 
are given in our List GM/357—copy sent on request. 

The Industrial world knows it is: 


M. R. SUPPLIES, Ltd., for F. H. P. GEARED MOTORS. 


SHADED POLE INDUCTION MOTORS, 200/250 v. A.C. Very silent running and ideal for 
many lab. and domestic applications, stirrers, cooling fans, extractors, etc. No inter- 
ference with radio/T.V. Delco super model, fan cooled, body 44 by 3}in., shaft pro- 
jection 1jin. 1,425 r.p.m., torque 600 grm/cms., and the antl tori unit for tape recorders in 
addition to above duties, 42/6 (des. 2/6). B.T.H. Type B.P.1304, 200/250 v. A.C 

50 c., 1,275 r.p.m., supplied with 6in. single bladed fan. Ideal for fan heaters. 39 

(des. 2/6). Also open type, small model, body 3 by 2}in., shaft proj. approx. jin. 2,700 
r.p.m., torque 150 grm/cms. Also suitable for rim-drive gramo-motor, 18/6 (des. 2/-). 
HIGH SPEED MOTORS with blower impeller, 220/250 v. A.C./D.C. 10,000 r.p.m. 
Length 6in., dia. of flange mount 6}in. These motors are also suitable for sanders, 


S®ee ee eee /*1Oeoaeeeeeeeeezeeeeee Cee eee 284 
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e 
hedge trimmers, and other applications calling for high speed. Brand new, only 47/6 ove 
each (des. 3/6). Hoover } b.p. Motors, resilient mounting, split phase, 960 r.p.m., efe 
jin. dia. shaft, 220/240 v. 50 c., 1 ph. New. £5/17/6 (des. 4/6)., a 
SYNCHRONOUS TIMER MOTORS. 200/250 v. 40 c. compact units 2} x 1$ x 1jin. with ove 
lin. shaft proj. Self-starting, high torque,6 r.p.m. Suitable also for display turntables. owe 
57/6 (des. 1/6). ve 
EXTRACTOR FANS. Very well-made units much below normal price, 200/250 v. A.C. %6 
induction motor, silent running, no interference. With mounting frame and back . 
grille, ready for easy ee as With Sin. impeller, 12,000 c.ft./hr. £5/5/-. With e 
10in. impeller, 15,000 c.ft./hr. 12/6 (des. either 3/6) e 
COMPLETE SEWING propa MOTOR OUTFITS. Definitely no better job at any e 
price. We have large sales from recommendations. 220/250 v. A.C./D.C., fitted with 
latest radio/T.V. suppressors, including motor with fixing bracket, foot control, needle Ee 
light with switch, belt, etc., and instructions for fixing to ANY machine. And we still st 


offer the complete outfit for £6/15/- (des. 2/9). 
PAINTON STUD-TAP POTENTIOMETERS. 500 chms in 15 stud taps, wire elements POST OFFICE TYPE 
in screened housing, 2iin. dia. by 3in. 7/6 (des. 1/6). 

AIR THERMOSTATS (Kieft). Adjustable range 30/90 deg. F. Differential only 2 deg. 

F. Capacity 15 amps. A.C. in smart ivorine housing 4¢x2x2in. Easily installed— 3,000 and 600 RELAYS 


instructions with each. Ideal for greenhouse, rooms, labs., etc. 45/6 (des. 2/-). 


SYNCHRONOUS TIME SWITCHES Giaeicsan: “SMAPONG 40 cs, Ta cotmtath takek Specialists in tropical and Services jungle finish. 

plastic housing 4in. dia., by 3}in. deep, providing up to 3 on-off operations per 24 — Guaranteed to full A.I.D. and I.E.M.E. standards. 

with day-omitting device (use optional). Capacity 20 amps. A.C. 4 8/6 (des. 2/-). i i 

Two-circuit model (Smith’s Relyon). Two 20 amp. circuits. £7/8/0. — ee ae oe wit days. a 
. ) 

§.7.0. SELENIUM RECTIFIERS. 60 volts, 1.5 amps D.C. 22/6. 120 v. 1.5 amps. ‘ost Office approved. relays guaranteed made tn our own works. 


D.C. £2 (des. 2/-). 

SENSITIVE METERS (B.P.L.). At the moment we have a very useful range of Miero- 

ammeters available for delivery from stock, 0/100, 0/500, 50-0-50 microamps, various 

sizes, and others. Details on request. 

M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1 Manufacturers to H.M. Government Departments and leading Contractors 
(Telephone MUSeum 2958) L. E. SIMMONDS LIMITED, §5 BYRON ROAD, HARROW, MIDDS% 

TELEPHONE: HARROW 7797/9 TELEGRAMS: SIMRELAY HARROW 
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“PIl be looking 
for you at 
Booth 626 at 
Olympia 

... April 16-25” 


Mr. Reitzke will be at the Instru- 
ments, Electronics and Automation 
Fair, and so will our Registrar, Mr. 
E. A. Corey. You are cordially 
invited to discuss with them at 
first hand CREI’s advanced elec- 
tronics correspondence programme, 
which we plan to make available 
shortly through a British affiliate. 

Now in its 3lst year, CREI is one of 
America’s leading Technical Institutes, 
offering advanced courses in Electronics 


Engineering Technology and _ associated 
specialties, both in residence, and by 
correspondence. 


The CREI residence school offers an inten- 
sive three-year college-level course, which 
is fully accredited by the Engineers’ Council 
for Professional Development. 


For the upgrading of men already employed 
in some phase of electronics, our Corres- 
pondence Division offers the same pro- 
gramme, at the same level, and with the same 
accreditation and recognition. Practical day- 
to-day work in the field takes the place of 
residence laboratory work. 


WIRELESS WORLD 


E. H. RIETZKE, President 
Capitol Radio Engineering Institute 
Washington, D.C., U.S.A. 


This programme is used on an individual 
basis by thousands of students in all parts of 
the free world. In the U.S. and Canada, 
dozens of leading electronics and aeronauti- 
cal firms and Government agencies 
utilize this programme on a group plan 
basis, for the professional upgrading of their 
electronics personnel. Among _ these 
Outstanding organizations are Canadian 
Broadcasting Corporation and United Air 
Lines, both of which have been clients for 
more than 10 years. 


Plan now to visit us at the Fair; and for an 
advance copy of our catalogue and complete 
information on our curricula, please write 
to: 


E. H. Rietzke, President 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


3224 Sixteenth Street, N.W. 
Washington 10, D.C., U.S.A. 


ECPD Accredited Technica! institute Curricula—founded 1927 
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— sound 
= technique 
| 
= Come to SMITH’S for 
E all the books that you 
need to increase your tech- 
[— ig nical knowledge and keep 
Pe up with the latest radio 
| 0 n developments. 
aa Volumes not in stock 
e can be obtained for you, 
* and we shall be pleased to 
° supply a list of standard 
—_ * works on any subject. 
& 
- * 
Our local b h 1. i 
cS e a ame aud yore poten ai 
* 
e 
jy ° 
° W. H. SMITH & SON | 
pa ° HEAD OFFICE : STRAND HOUSE, LONDON, W.C.2 
a BRANCHES THROUGHOUT ENGLAND AND WALES 
[~Te] - — -—— 
| GERMANIUM JUNCTION RECTIFIERS 
F LECT RO N | C S — finned bridge units 
ee e 


e 
16-25 APRIL 1958 OLYMPIA, LONDON admissiun 2/6 


Electronics and Automation Exhibition. 

MORE THAN 250 BRITISH MANUFACTURERS will be show- 
ing the latest and most comprehensive range of exhibits. 
OVER 100 OVERSEAS EXHIBITORS will be displaying their 


| 
You will be welcome at the 1958 Instruments, | 


RATINGS FOR INDUCTIVE AND RESISTIVE LOADS 


achievements in the rapidly developing fields of | ee D.C. OUTPUT OVERALL 
. . . max. rms max. vol max. curr 
instruments, electronics and automation. | ‘am | we | epee | tae 
| GA3I-A 140 25 3 
Note the date NOW. git] iB | & | BEBE] i 
- at 40° 
: = | Gasl-a 106 3 
1.£.A.— the exhibition no progressive industrialist can | promied Bon - foe’ 
afford to miss. The well-known range of | $ | GA62-A 170 15! 20 at 60°C 5 
BTH germanium junction | % re 4 e3 20a o c 6} 
a : A . ; rectifiers is now available aol . % 
10 a.m. — 6 p.m. daily (Until 9 p.m. Fri. 18th & Wed. 23rd April) made up into convenient |] GBA | te iw | douse Ts 
. ‘ ne a 1 * 4 
bridge units ready for in- = GBSI-A 210 283 fe ae 4 
corporation in your equip- us | GB6I-A 106 193 3-0 at 55°C 4 
A Conference will be held throughout the period oj = =| coer i%0 i» io sec 
the I.E.A. Exhibition. Further information regard- 
ing both conference and exhibition will be gladly 
tos ge geet BRITISH THOMSON-HOUSTON 
= 
INDUSTRIAL EXHIBITIONS LIMITED | THE BRITISH THOMSON-HOUSTON Co., LTD., RUGBY ENGLAND 
9 ARGYLL STREET, LONDON, W.1. Tel: Gerrard 1622 \ on ALJ. Company Asie 
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precision 
and 

1e craftsmanship 

or 

Take a look at your wristwatch. The odds 

ep are a hundred to one that in small lettering 

ws on the dial you will find the words “Swiss Made”. 

- Throughout the world Switzerland is recognised as the 

- centre of craftsmanship in precision mechanisms. When 

r 

| you consider the service your watch gives you day after day 
—and the price you paid for it—you may well conclude 

oe that “Swiss Made” also means sheer value for money. 
It was by no accident that Goldring turned to Switzerland 


for a transcription gramophone motor. Modern 
oN record reproduction calls for a craftsman- 


SS made mechanism of more than 
VALES | SS average precision and reliability. And 
| SSS 


modern strains on purses call for nothing 
S short of real value for money. 


The Goldring-Lenco Transcription Motor 
is designed and made entirely in Switzerland. 
There are three versions (from £17. 10. 4. to 
£23.7.0. including P.T.) which incorporate 
the Lenco transcription arm and the 
Goldring “‘500”. Your dealer will be happy to 
show them to you—or we will gladly send 
you a descriptive leaflet on request. 


GOLDRING-LENCO 


GRAMOPHONE TRANSCRIPTION MOTORS 


LOADS 

)VERALL 

.ENGTH 
inches 


Goldring Manufacturing Co. (Great Britain) Ltd. 
486 High Road, Leytonstone, London, E.!! 
(Leytonstone 8343) 
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REMOTE CONTROL IN INDUSTRY 


Messrs. PyeLtd. rely onS.S. White 
Remote Control Shafting for 


trouble-free operation with the 


absolute minimum _ torsional 


deflection. 


Our illustration shows the Pye Industrial 
Television Camera fitted with a zoom lens 
operated by S. S. White Flexible Remote 
Control Shaft No. 150L53, Casing No. 170A2 
(Design No. A75). 


Photograph by courtesy of 
Pye Ltd., Cambridge. 


co. OF CREAT BRITAIN LVD 
INDBYUSWRIAL BIVIssieonw 


AC FROM ANY DC SUPPLY WITH 


HI-Fl EQUIPMENT 


(CABINETS See page 124) 


HI-Fl CHASSIS 
Empress 9-valve de Luxe AM/FM 
with 2 speakers £2 


Valnadio 


DC/AC CONVERTERS 


MIN, éneductaveraxentanbe £23/2/- 
Empress 6-valve AM/FM de Luxe 
self-powered Tuner £23/2/- 


* Tape Recorders Empress 5-valve FM bee 
* Latest Radiograms Empress 5-valve AM Chassis .............s:s:sessssesssesseeseeeene 
* FM/AM Radios SO: REE RE PAI 
Dulci H.3 AM/FM 3 Wavebands ...........c.csssccscessecesesees 
* Record Players Dulci H.4 AM/FM 4 Wavebands ...........sssssesesesseereseeese 4 
* Television Dulci H.11 AM/FM with pre-amplifier .............sseeeeceees 4 3% 
° Dulci DPA.10 Power Amplifier ............:sceeeeseeeeeseseeee 
x Electronic Devices gil ac ELE RRC £17 10 3 
* Recording outdoor * Electric Shavers PRE-AMPLIFIER/TAPE DECK. Latest Collaro Magnafon Mk. IV, Lov 
vents with pre-amplifier and bias oscillator, absolutely complete ready to 
eve connect to Radio or Amplifier ..............sscscsseceeseeceeeenes 36 gns. 
x Operates from car PONT PRON; GEE 6. cccinccscssccccecnccncsccsscsescscocsecesscseeees 4 gns 
b GRAMOPHONE UNITS 
attery Garrard RC98/4... £19 17 7 | *Collaro asp Changer £9 9 6 
AC , Rcss/4...£17 18 8 | | -= #47200 ...... £i9 0 
* mains perform- oy AMKI is 8) Ac4s64 £9 7 ° 
‘Oo 301 STROB 80 ROE 0edcinceness 
ra press aii Lenco GLS6...... ee De PS csccscccnsceccvess £9 15 0 ' 
attery Supply * Autochangers. 
Whenriee Tape Deck BA ..ccccccccccccccccccccccccsccccccccccscces 435 0 0 
* Operates the latest Weariee Tape Deck een sgovesononsnneeneceesoosennanan Any 0 0 
i Fi s " rundig Tape Recorder TK.830  ...........cceseseereseeeeere gns. 
: ° ound Recep Grundig Tape Recorder TK.8 .. 72 gns. 
ucing equipment Grundig Tape Recorder TK.5 52 gns. 
from DC Mains or Sound Tape Recorder ......... 55 gns. 
Ships’ DC supply Walter Tape Recorder 303 gns. NOV 
Send for Catalogue of complete range of Hi-Fi Equipment 
Cabinets, etc. All.available on easy Hire Purchase. i 
VALRADIO LIMITED LEWIS RADIO 
(DEPT. WW/C) BROWELLS LANE - FELTHAM - MIDDLESEX / | an WW), Green Lanes, (Nr. ry Palmers Green 
TELEPHONE: 4242 & 4837 N.1 Tel.: Bowes Park 1155/6 For furth 
=; ae THE 
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For High Temperature Operation 
with extremely high ratios of 


ION DIODES 


forward to reverse resistance. 


SX641 SX642 SX643 SX644 


These diodes utilise a recently / 
developed glass—pure copper 
seal which has made possible / 
the production of devices / 
with really outstanding 
thermal properties. / 


/ 
LOWER VOLTAGE TYPES / HIGHER VOLTAGE TYPES 
SX641 SX642 SX643 SX644 


Suitable for use as Second Suitable for use as H.T. rectifiers in telecommunication —— 
Detectors at frequencies / type power supplies, and for Blocking and Gating functions. ‘ 
of up to 10 Me|s and for the / Typical ratings for capacitive input circuits at ambient 
majority of other low power temperatures of less than 75°C are given below:— 
circuit functions including / ' 
Magnetic Amplifiers Circuit | Number of | Max. Rectified | Voltas fv) | Visitas 
Arrangement | Diodes Current (mA) | sxe | sxeaa | SKE) SKE 
NOW REDUCED Half-wave 1 100 64 | «#106 6} | | 150 
IN PRICE Bi-phase | 2 200 64-0-64 | 106-0-106| 90 150 
Bridge 4 200 | te | -202 | 180 | 300 


For further information, write to the G.E.C. Valve and Electronic Department 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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Sway | I8way 


Sturdy, Reliable and Inexpensive , 
Nylon—PF mouldings. Silver plated contacts. Solid \ 
drawn aluminium cans. Positive locking mechanism. : 


12 way | 25way 


Send for full details to :— 
THE McMURDO 
ASHTEAD, SURREY. 


Breakdown voltage 3.5kV. 


INSTRUMENT CO. 


LTD. 
Telephone: Ashtead 3401 


WALMORE ELECTRONICS LIMITED 


‘ ma 
(s =A Ai PHOENIX HOUSE, 19/23 OXFORD STREET the 
La 0, toe CAAA pol, LONDON, W.1 ~~ 
—_ “2 - Telephone: GERrard 0522 Cables: Valvexpo 
/ or |! uT R AS ) N ] (§ For immediate response Telex London 8752 
. * 
. EXPORTERS OF RADIO, TELEVISION AND 
es) 2 INDUSTRIAL TUBES, HAVE PLEASURE IN ) 
| INTRODUCING THEIR BRAND x 
RADIO ™ * 
WALRAD tk 


Quartz Crystals of any shape and size cut and 


ground precisely to specification and coated, if 
required, with Gold, Silver, or Aluminium, etc. 


Brookes Crystats Ltp 


Suppliers to Ministry of Supply, Home Office, B.B.C., etc. 
181/3 TRAFALGAR ROAD, GREENWICH, LONDON S.E.10 
Phone: Greenwich 1828. 


Grams: Xtals, Green, London. Cables: Xtals, London 


mm TUBE 


AND INVITE ENQUIRIES FROM BUYING 
AND CONFIRMING HOUSES EXCLUSIVELY 
FOR EXPORT 


SUPPLIERS OF RADIO COMPONENTS 
ELECTROLYTICS, AND CATHODE RAY 
TUBES 
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\ FROM VHF/FM 


a sen 


\ 
The RCA FM Tuner incorporates 
many new refinements, enables you to realise 
the great advances made in broadcasting bringing 


into your home a thrilling, living realism. 


* Precision Tuning * High Fidelity 
The new RCA een Ray Tuning Wide ranze response unthin 1 db from 
Indicator makes exact tuning sim- 20-15,000 c/s for true High Fidelity 
plicity itself. reproduction. 


* No interference : 
The FM system coupled with RCA * No Matching Problems 
circuitry results in exceptional signal- Adjustable output /evels. 
to-no'se ratio. 

*% Extended Tuning Range 
87.5-108 Mc/s covers the entire 
international F.M. broadcasting band. 


%* Automatic Frequency Control 
Ensures complete treedom from drift. 


%* Power Requirements 


* Great Sensitivity 230-390 volts D.C. at 40 milliamps 
2 microvolts for 20 db quietening— H.T. supply. 6.3 volts, 2.25 amps 
extends the ‘fringe’ 7 valves plus heater supply (available from RCA 
2 crystal diodes and Electron Ray New Orthophome High Fidelity 
tuning indicator. power amplifier). 


£24.3.0 plus £9.8.4 P.T. 


RCA GREAT BRITAIN LTD. 


(An associate Company of Radio-Corporation of America) 


Lincoln Way, Sunbury-on-Thames, Middx. 
Tel.: Sunbury-on-Thames 310! 
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NOW 
AVAILABLE 


32 way 


24 WAY las | 
CONNECTOR “3 FOR BACK RACK MOUNTING 


GOLD PLATED CONTACTS 
POSITIVE POLARISATION 


WORKING VOLTAGE —750V D.C. 
CONTACT RESISTANCE — LESS THAN -005 OHM 
CURRENT RATING—5 AMPS PER CONTACT 


SELF ALIGNING MOULDINGS — RED NYLON LOADED PF 
EXCEPTIONALLY LOW INSERTION FLOATING BUSHES ON SOCKET MOUNTING PLATES 
'AND WITHDRAWAL FORCE ASSIST SELF ALIGNMENT 


SEND FOR FULL TECHNICAL INFORMATION to: 
THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY. Telephone ASHTEAD 3401 


R.R.C.18 


A Great Trio| 


Every lover of music and perfect 
record reproduction will want to 
possess these informative and enter- 
taining books by G. A. Briggs. 


SOUND REPRODUCTION 

Third edition, third impression, 368 pages, 
315 illustrations. Chapters on Resonances, 
Cabinets, Room acoustics, Response curves 
with Oscillograms. Crossover networks, 
Recording Systems, Records, Pick-ups, etc. 
F meg sales exceed 35,000. 17/6 (18/6 post 
ree). 


LOUDSPEAKERS 
4th edition. 92 pages, 45 illustrations. 
Standard reference work on loudspeakers. 
Detailed information, diagrams, description 
of Electrostatic speaker, and concert hall 
demonstrations. Total sales 45,000. 7/6 (8/- 
post free). 


PIANOS, PIANISTS AND SONICS 
A book for sound enthusiasts and music 
lovers written in G. A. Briggs’ entertaining 
style. Chapters on piano history and con- 
struction. armonic analysis. Touch, Tone 
Tuning, etc. 192 pages, 102 illustrations. 
10/6 (11/6 post free). 

It is regretted that the book “ High 
Fidelity” is now out of print and will 
not be re-issued. 


Sold by radio dealers and bookshops. 
Published by Wharfedale Wireless Works, Ltd. 


[hapman FM 85 


| Compact and easy to instal. This chassis is the 
ideal tuner for the domestic High Fidelity system. 
Superb FM quality and AM sensitivity combine 
to give excellent BBC and Continental reception. 


%* FM85 Medium, Long plus FM with tun- 
ing eye on all bands and volume control. 


24 gns or self-powered 28 gns 


including Purchase Tax. 


Full specifications from: 


Teleph : Ft 4577 
WIRELESS WORKS LTD., IDLE, BRADFORD, YORKS iui aa 


| C. T. CHAPMAN (REPRODUCERS) LTD. 
Wh arted ale RILEY STREET, CHELSEA, LONDON, S.W.10 
| 
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AMP Clatr--Dije 


for the mass-production of electrically wired products 


A range of 
printed circuit 


connectors Is 
now available 


Please write 
for details 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 
London Office: DEPT. 15, 60 KINGLY ST., LONDON, W.!| Telephone: REG 2517-8 & 3681-2-3 
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND. 

* Trade Mark of AMP Incorporated, U.S.A AP75 


TRADE MARK 
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HIGH QUALITY | ~ 
RECEPTION 


WITH THE 


FIT IT 
YOURSELF ! 


13 GNS 


ONLY 


MANUFACTURED BY THE 
MAKERS OF THE FAMOUS 
STIRLING CONVERTOR 


VHF/FM TUNER 


The Cheapest, Most Compact, Most Efficient SELF POWERED FM TUNER on the market 
Eliminate all interference and enjoy the B.B.C. VHF broadcasts by simply fitting the Stirling VHF/FM Tuner unit. Designed 
for use with any radio receiver having pick-up sockets or any record player or amplifier and loudspeaker equipment having a 


microphone or pick-up 47 sockets, the tuner is completely self contained, for internal or external fitment. In polished 
walnut, it measures 74” x 74” x 24”. 


Ss. E. OPPERMAN LTD. 


STIRLING CORNER, BOREHAM WOOD. HERTS. 
Telephone: ELStree 2021 Telegrams : GEARCUT, BOREHAM WOOD 


SIGNAL ANNOUNCING TYPE TMI 


LEVEL TRANSISTOR MULTITESTER 
METER 


REGO TRADE MARK Type SL 3/B 


A battery operated valve voltmeter for measurement of 

Television, Television Sound and F/M signals as would | 
appear at the down lead end of Aerial Installation or on 
Cabling of Wired Televisionor Communal Aerial Systems. | 


ee WITH THESE ADVANTAGES 
f : fe * Turret channel selection. 
ED * Audible signal recognition. 


* Free from interference injection | 
via input. | 


MEASUREMENT FEATURES 


TRANSISTORS | Icro eer lcRo; 0/500uA and 0/5 mA f.s.d. | 
PNP AND NPN | £ (i.e., OG’, hz;’) at | ke/s: oe at any Iog sal 


* Probe unit forcable | 
measurements with 
minimum mis- 


match. 002A to 500mA. 
DIODES Forwara R: Vp at 100,:A/100 mA. 
Reverse I: Down to 5uA at 9V. 
| D.C. Resistance: IQ to 


MQ 
Voltage: 0/5, 0/50, OfS00V f.s.d. 


| ALF. Current: 0/0.15, O/1.5, 0/1S mA 
RANGE: 25 uV to | (150 ¢/s to 30 ke/s) Voltage: 0/150 mV fs.d. for <0.015 mA f.s.d. 
2 mV in three | | 
List M3 gives full details and attenuator) ranges, 
A . fi 28 or with probe—250 uV to 250 mV. 
will be forwarded on request. Frequency Coverage: 40—220 
mc/s (Bands, 1, 2 & 3). 


OSCILLATOR | Output: 0/150 mV, | kc/s, sinewave, Ro<5S0N. 


SIZE: 9 x 4x 4in. WEIGHT: 4 Ib inc. batteries 
DELIVERY: Ex stock. PRICE: £45, batts. 7/6 extra. 


TELEFUSION ENGINEERING LIMITED 


} 
| 
Teleng Works,’ Church Road, Harold Wood, Romford, Essex. | L E VE LL EL ECT RO N ‘ C S. 


DEPT. 
7.2. 
Ingrebourne 2901 HIGH STREET, EDGWARE, MIDDLESEX. TEL.: EDG. 5708 
—_ 
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These new ‘Texas’ Diffused Silicon 


1.5 X actual size 


400 mA 750 mA 


““Moly-G”’,, hard glass hermetically sealed case. 


Hermetically sealed metal case. 
Unit Weight 0.195 Grms. 


Unit Weight 1.6 Grms. 


NOW AVAILABLE 


SILICON RECTIFIERS 
200—600 volts P.L.V. 


High current with high voltage 


High Forward to reverse current ratio 


Rectifiers provi ith :— ; . 
A SNR Wide operating temperature range 


Peak Inverse Voltage: 200 300 400 500 600 volts 
TYPE NUMBERS Moly-G: 18111 18112 18113 18114 18115 
Metal Case: 18001 18002 18003 18004 1S005 
‘MOLY-G’ ‘METAL CASE’ 
MAXIMUM Average rectified Forward Current at 25°C 400 750 mA 
Average rectified Forward Current at 150°C 150 250 mA 
RATINGS Recurrent Peak Forward Current at 25°C 1.25 2.5 Amp. 
Surge Current 1 Sec. D.C, at +25°C to 150°C 3.0 15.0 Amp. 
Max. Reverse Current at P.I.V. 25°C 0.2 10.0 pA 
SPECIFICATIONS Max. Reverse Current at P.I.V. 100°C 15.0 300 uA 
Max. Voltage Drop at I,=400 mA at 25°C 1.0 1.0 volt 


Please write for Data Sheets of these Rectifiers and of 
our comprehensive range of Silicon Transistors. 


TEXAS INSTRUMENTS LIMITED 


DALLAS ROAD - BEDFORD - TEL: BEDFORD 68051 - CABLES: TEXINLIM, BEDFORD 
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MAGNET WORKS -: DERBY ROAD - EAST SHEEN - LONDON S.W.14. PHONE: PRO 8211/2 
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Model 1200B. 
For A.F. and 
low R.F. ap- 
plications. 
Sensitivity 
100mV/cm. 
B/W D.C. to 
100Kc/s. C.R. 
Tube 3in. diam. 


Model 2300. 
Light-weight 
Portable. B/W 
D.C. to 2.5Mc/s 
Sensitivity 
50mV/cm. C.R. 
Tube 3in. diam. 
Dims.: 7}x4}x 
Thins. 


write for full details of 


OSCILLOSCOPES 
INDUSTRIAL ELECTRONICS 


Designed to lock the spindles of pre-set 
potentiometers or trimmers without 
rotational or lateral 
displacement of shaft. 


Will accept wide range of 
panel thicknesses. 


TYPE P TYPE C 


Very attractive 
appearance for Send for 
panel mounting leaflet A./ 


‘KNOB LOCK”’ 


The ideal method of locking 
panel mounted controls. Positive 
guard against vibration, etc. 


This development of our popular 
pre-set control lock is finished 
in black plastic and embodies 
control knob and instantaneous 
finger-tip locking knob. 

Send for List No. A.6 


~ Radiospares components are | SUTTON COLDFIELD ELECTRICAL ENGINEERS 
delivered absolutely “by return” —_ Reddicap Trading Estate, Sutton Coldfield. ‘anone sur soss a see 
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ACUUM 
ETALLURGY 


BY TELCON METALS 


Our long experience and up-to-date j é : d 
equipment have made possible such Uj 20 years’ experience of vacuum 


technological improvements as... 


SUPERMUMETAL 

A 77% nickel-iron magnetic alloy 

with the highest permeability 
characteristics commercially available. 


H.C.R. ALLOY 


A rectangular hysteresis loop alloy for 
computors, magnetic amplifiers and 
transistor power supply units. 


H.S. ALLOY 


melting operations lies behind our 
leading position in this rapidly 


expanding branch of industry 


. 
ve 


Our high temperature vacuum 
melting induction furnaces can 


handle melts of 5 cwts. at a time, 


either as ingots or castings. 
A new alloy for high-speed computor 
and magnetic amplifier applications. 


TELCOSEAL ALLOYS § ; E / cs O N 
A range of gas-free controlled i, 


expansion alloys adjusted to most 


types of glass sealing. 


and SUPERMENDUR 
An alloy of very high permeability 
and saturation (24 KILOGAUSS). 


Alloys are generally available as strip, eo THE TELEGRAPH CONSTRUCTION 


Gy 
rod, bar or wire, and enquiries are & MAINTENANCE COMPANY LTD 
invited for ultra-thin magnetic 
materials for high frequency Enquiries to: Metals Division, Telcon Works, Manor Royal, 
applications. Z Crawley, Sussex. Crawley 1560 


A.I.D. A.R.B. Admiralty approved L Head Office: Mercury House, Theobalds Road, London WC1 
Ws Holborn 8711 
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..and now for mains voltages 


The unique construction of the 
‘Precision’ soldering iron enables 
A.N.T.E.X. to offer a really small 
well-balanced instrument for direct 
operation on mains supplies, in 
addition to the low voltage range of 
6, 12, 24 and 28V. Models are avail- 
able having a consumption of 8, 12 
or 15 watts, and 5 bit sizes are 
produced, covering from 3” to #3,” 
(heavy duty). 

Mains transformers are available to 
suit the lower voltage irons. 


SOLDERING IRON 


N OQ W—the easy way to buy your Test Set 


<ai> PORTABLE TEST SETS 


Series 90 & 100 


New easy terms for pur- 
chase of the superb M.1I.P. 


Series 90 
19 self- 
contained 
ranges 


Test Sets are offered by a.c./d.c. 200 

the makers. These terms microamps- 

are as follows: 1,000 voits 
5,000 ohms 


Series 90 Miniature Test Set 


CASH PRICE £9/15/-. Dep 35/-, 
me instalments of 


Series 100 Portable Test Set 
CASH PRICE £12/7/6. Dep. 47/6 
six monthly instalments of 


a 


Other credit terms from the 
following suppliers. 


Series 100 
Home Rapio (MITCHAM) LTp. Ar ge 
: 100 micro- 
a London Road, Mitcham, ois, - 1,000 
urrey. volts, 10,000 
ohms per 


FRITH RADIOCRAFT LIMITED volt 
69-71 Church Gate, Leicester. 


Send this coupon for full 
details without obligation. 


P'ic MEASURING INSTRUMENTS (PULLIN) LTD. 


Electrin Works, Winchester Street, Acton, W.3. 


§ Please send illustrated leaflet of the M.I.P Series 90/100* Test Set, : 
| together with details of the new easy payment scheme. 
*Delete whichever series number not required. 


e Complete weight less than one ounce. 


e Fully insulated elements ensure 
complete protection. 


e Non-slip handle with thermal airgap. 


e Replaceable bits are heavily 
nickel-plated. 


e Short shaft and correct balance give 
precise control. 


e Highly flexible light-weight lead, 
easily replaceable. 


e Complete safety provided by earth 
connection with rigorous testing. 


e Replaceable elements sealed in shock 
absorber mounting for reliability. 


e Clamp on lead removes all strain 
from connections. 


A.N.T.E.X. LTD., 3 TOWER HILL, LONDON, E.C.3 
Telephone ROYAL 4439. Cables ANTEXLIM, LONDON 


BLICKVAC 
HIGH PRESSURE & VACUUM 
IMPREGNATORS 


BLICKVAC Impregnators are used by Marconi, Pye, S. Smith & Sons 
N.C.B., M.O.S., and many other well-known organisations. A full 
range of standard models is available—capacities 4in. by 9in. to 3ft. 
by 3ft.—suitable for Varnish, Wax, Potting Resins, etc. Plants can be 
designed for special requirements. Blickvac Impregnators are designed 
to give simplicity in control, outstanding performance and ease in 
cleaning. A second autoclave can be added at low cost when needed. 


BLICKVAC products include:—Epoxy Resin Vacuum Mixing and 
Casting Plants, Electric Ovens, Vacuum Ovens, Mixing Vessels, Dipping 
Tanks, etc. 


BLICKVAC ENGINEERING LTD. 


Jarrow 89/7155 
Monarch 6256/8 


Bede Trading Estate, Jarrow. Co. Durham. 
96/100 Aldersgate Street, London, E.C.! 
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Experimental I.F. Amplifier by 
Decca Radar Research Laboratories 


Semiconductors 


TRANSISTORS for above 5 Me/s ean 


13°SMc/s 


Semiconductors Surface Barrier transistors at last give British engineers the opportunity to design 
transistors into high frequency circuits requiring real performance above 5 Mc/s. They can be used 
as RF, IF and video amplifiers in communication, radar and navigational equipment. The illustration 
shows an extremely compact 13.5 Mc/s. IF amplifier developed by Decca Radar Research Laboratories 
using SB103 type transistors and consuming less than 50 milliwatts. 

In video amplifier circuits, the SB103 has a gain-bandwidth product of 60 Mc/s and the equivalent 
figure for the 2N300 is over 100 Mc/s. In neutralised common-emitter circuits, the SBI03 gives a 
power gain of 20dB at 5 Mc/s and I5dB at 10 Mc/s. The 2N299 gives 20dB at 10 Mc/s and 10dB as 
high as 30 Mc/s. 


Full technical data and 
42 application notes are avail- 


able on these and any other 
Semiconductors transistors. 
36 Engineers and senior execu- 
pn I tives are invited to write for 
30 — copies. Assistance with 
oN design problems is freely 
24 ae available. 
2 MN Production of Semi- 
pa NQ cond s transistors will 
Z 18 commence in mid-1958. 
S i Sample quantities are avail- 
12 — able now. 
6 The curve shows power gain 
Pl plotted against frequency for 
0 Surface Barrier Transistors. 
0005 01 025 05 . 4 ‘a > \ 
f max. 


ESSEX 


VICARAGE LANE~ ILFORD - 
= Semiconductors limited Phone: ILFORD 3040 Cables SEMICON, ILFORD 


sc3 


90 WIRELESS WORLD 1958 


THE METROPOLITAN VICKERS TYPE 
VTSR/I52A MAGNETIC AMPLIFIER A 
AUTOMATIC VOLTAGE REGULATOR 


Ms 


INCORPORATING 


AUTOMAT. 


HIGH-STABILITY SELENIUM 
RECTIFIERS 


IMPORTANT: For the convenience of de- 
velopment engineers and technicians engaged 
on prototype units, Automat places at their 
disposal a service which enables small quan- 
tities of rectifiers to be designed, manu- 
factured and despatched within forty-eight 
hours of receiving an enquiry. 


AUTOMAT. 


MOORSIDE - SWINTON - 
Telephone: SWinton 4242 


MANCHESTER 


These Metrovick Voltage Regulators are now being 
employed for the control of the largest turbo- 
generators. 


Cw4935 
TRANSFORMERS Come to 
for every requirement THE HI-Fl SPECIALISTS 
Electronics \—ef ~ QUAD II LIST PRICE 
Transmitters \ re ce £42 
Radar ¥ ; b= Easy 
Test \— QUAD II Credit 
equipment CONTROL UNIT | ers 


M.V. discharge 
tubes 

R.F. heating 
L.V. heating 


1 M/A—1,000 amps 


Range 1 volt—35 K.V. 


BJ. | CHAPMAN 
STANDARD OR TROPICAL FINISH | CONNOISSEUR E.A.R. 
| GOODMANS | JASON 
We are on Admiralty and Ministry | aaa. | ace 
. TRUVOX | W.B. 
of Supply lists and A.I.D. approved WHARFEDALE | GRUNDIG 
RCA etc., etc. 


Enquiries to: 


STEWART TRANSFORMERS Ltd. 
75 KILBURN LANE, LONDON, W.10 - LADbroke 2296/7 


For all Hi-Fi, Tape Recording, 
Instrument and Electronic re- 
quirements. 


From our huge stocks of equipment we can supply your 
every need—on easy repayment terms, if required. If 
you are unable to call please use our highly efficient 
Mail Order Service. 


We stock the products of :- 


SPECIAL BARGAIN OFFERS TO CALLERS 


eac THE-RADIO CENTRE 


33 Tottenham Court Road, London, W.! 
Telephone: MUSeum 6667 
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Plastic Mouldings by... 
RANTON « COMPANY LIMITED 


We are manufacturers of “ Rock” Electrical Accessories, and have’ 
supplied a large range of plastic mouldings for various industries 
during the past 30 years. 


The services of our Design Department, Tool Room, Injection and 
Moulding Presses are readily available, and we would welcome the 
opportunity of quoting members of the Radio and Allied Industries 
for their requirements. 


IF YOU HAVE A MOULDING PROBLEM WE_ SHALL BE 
GLAD TO DISCUSS IT WITH YOU. 


ROCK WORKS, COMMERCE ROAD, BRENTFORD, MIDDX. 
cing Telephone: EALING 5808 


ai pulse generator 
2 
key Pulse Generator Type 1298A is designed 
ane to produce single and double rectangular 
Terms we ; 
positive going D.C. pulses. 
The design consists of two independent 
ording, A? ‘Rp? 
lc pulse generators (Channels ‘A’ and ‘B’) 
operated at a common repetition frequency. 
yply your A common output (Channel ‘C’) giving en 
efficient both pulses together is also provided. Stand No. 34, Physical Society Exhibition 
1 : " Royal eee Hall, Westminster 
SPECIFICATION RCH 24 to 27. 
P.R.F.: 50 pulses per sec. to 50,000 pulses Output Impedance: 75 ohms. 
'N per sec. 
DY N AT R 0) N Pulse Width: 0.1-1ousec. in 20 steps. Monitor Locking Pulse: Square Wave 4ov. 
‘A’ and ‘B’ Pulse Separation: 0o-11oysec. pk-pk., positive edge rise time .758 preceding 
dependent on p.r.f. and pulse width. ‘A’ pulse by .75us approx. 
| l Amplitude: ‘A’ and ‘B’ Channel : 1-roov. 
NUCLEON!C AND ‘C’ Channel (i.e. ‘A’ and ‘B’ Dimension:: 31%" x 19” x 14” (80cm. x 48cm. x 
G ELECTRONIC DEPARTMENT | pulses) : 35.5cm). 
i (a) High output plug 1-sov. 
ERS Dynatron Radio Ltd., | (b) Low output plug r1opv-rv. Weight: 260 lb. (119Kg). 
ALL Maidenhead, Berks. | 
NTRE Scalers Pulse Generators - Pulse Analysers - Power Units - Probe Units - Pulse Amplifiers © Instrument Racks 
ion, W.! 
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207, EDGWARE ROAD, LONDON, W.2. __ Tel: AMB 4033 & PAD 3271 RADE EA Tag 


* SAVE POUNDS 
Ze AND PUT IT TOGETHER 
THE Gili2 | YOURSELF ! 
PORTABLE 


MAY BE BUILT FOR Batteries extra. 


HT 10/- (Type B126) or 
equivalent. 
= _ LT 1/6 (Type AD 35) or 
F equivalent. 
plus 3/- post & packing. 
%* Size only 8in. x 8in. x 44in. 
Weight, including batteries, 541b 


* 4 valves of the economy type. 

%& Medium and long wave superhet cir- 
* 

* 


> 


cuit 
High Q frame aerials. 
High sensitivity on both wavebands 
* Prealigned IF transformers. 
* Sin. speaker of the latest type. 
%* Automatic on/off switch operated by 
lid. 
% Designed in our own laboratory } 
%& Backed by an up-to-date Technical 
Information Dept. 


% Components available separately if TOTAL COST ae) 19 6 
desired ONLY = —_ 


%* Simple to construct, using normal | 
soldering methods. plus 5/- packing & 

% Instruction book 1/6. postage. 

Mains unit now available for only 37/6 plus 2/- pkg. & carr. | Each Unit may be purchased separately as 

Send for leaflet. | follows: — 

| Amplifier Cabinet in maroon and fawn (size 


BUY SURPLUS OR RE-CON- 33 AT X GIN.) 0. oc occ scasses £2/10/- 
A cleverly designed Unit suitable for installation | WH DITIONED TUBES WHEN 1 Valve Amplifier .........-+++005 £2/19/6 
either in existing equipment or as an external | THESE FOLLY GUARANTEED WIDE 7 x 4in. Elliptical Speaker.......... £1/1/6 


B. Ss. R. TU8 Turntable and Pickup.. £3/19/6 
This can also be supplied complete with the 
Latest Collaro 4-speed Junior Turntable 
| and Pickup for only £10/12/6 plus 5/- pack- 
|ing and postage. 

| If any of the individual items are_ purchased 
| kindly add the postage as follows: Cabinet 3/-, 
Amplifier and Speaker 3/-, Turntable 2/6. 


Build the NEW 
“*MAYFAIR’? TELEVISOR 


which gives complete SAFETY to the 
constructor ! 


ANGLE BES ARE AVAILABLE? 
THE LATEST TYPE i7in. RECTANGU- 
LAR TUBE AT £17 (INCL. TAX), POST 
AND PACKING 21/- EXTRA. ALSO 14in. 
RECTANGULAR TUBE TYPE 14LPA 
£13/19/6 (INCL. TAX) PACKING AND 
CARRIAGE 15/- EXTRA. 


— Completely self contained with its | 
a supply. The latest type permeability | 
cone 


gible. Size 7} < 7} X 2in. Cash Price | 
£13/13/-. Postage and packing 2/6 extra. | 
Cr. Terms yl deposit and 8 monthly | 


These Televisors use a double wound mains 
transformer which gives you complete safety 
from contact with the mains supply when hand- 
ling the chassis or controls. 


% B.B.C. & 1.T.A. DESIGN 


WITH NEW TURRET Tuner £33 7 1 1 
MAY BE BUILT FOR <<. 
PLUS COST OF C.R.T. 


Build in 5 Easy Stages. Full Construction details 
available. Instruction Book 3/6 Post Free. 


CONSOLE CABINETS with full length doors for I4in., I6in. and I7in. tubes. 
PRICE £14/14/-. H.P. Terms: Deposit £7/7/6 and 9 monthly payments of 18/6 
CONSOLE CABINETS. Half-door £12/12/-. H.P. Terms: Deposit £6/6/ 
and 8 monthly payments of 18/3. On above cabinets add 21/- for pkg. and carr 


PLEASE ADDRESS ALL MAIL ORDER ENQUIRIES TO 
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Tel: MUSeum 345! 


Build this New 


Why | 
TAPE RECORDER KIT 


not 
make 
the 
best ! 
’ MULLARD 
AMPLIFIER KIT 


NOW SUPPLIED Att ULTRALINEAR 
OUTPUT TRANSFOR 


for only 


£38.15.0° 


2-speed lane Mk. VI Deck £18/10/- 
Premier Tape Amplifier complete with separate 
plug-in-type power pack £14 


amplifier, on one chassis (total six valves), 
chassis “¥ hammer finished. May be pur- 
chased for £12/12/- plus pkg. and post 7/6. 
version complete and tested £15/15/-. 
Or pre-amplifier and tone control in a separate 
unit £14/14/- plus pkg. and post 7/6. 


All the components for oie 9 510, PLUS pre- | 


| Overall dimensions 16}in. 


/CABINETS-PORTABLE 


| MODEL PC/2 
Grey Lizard Rexine 
| covered 45/- 
Overall dimensions 
| 15in. x 13hin. x 
6}in. Clearance un- 
= lid when closed 


MODEL PC/2 DE 
LUXE 


Two colours, wine 
and grey, with cut- 
out for speaker and 
amplifier .. 55/6 
Dimensions 15in. > 


14in, x 7h}in. 
MODEL PC/3 
Grey Lizard Rexine covered 


69/6 
14hin. x llin. 


| Clearance under lid when closed 3 


ai 
MODEL PC/3 DE LU 


| As above but with cutouts for Speaker and 


| Amplifier Pe TED TPE He: 79/6 


| 
| 
1 


7x4 Elliptical Speaker 
De-luxe Cabinet with gilt fittings and deta 

able lid £4/ 19/6 
Reel of Scotch Boy 1,200ft. Tape and empty 
Spool £1/11/6 
Latest Type ACOS microphone £2/1S/- 
All the above sections can be purchased 

sepacately. 


‘The New De- pm 
TAPE RECORDER TR3 


PREMIER RADIO CO. 


HAVE OPENED A BRANCH IN THE 
MIDDLE OF THE WEST END AT 


23 TOTTENHAM COURT RD. 


The best Hi-Fi Showroom in the district! 
(2 Mins. from Tottenham Court Rd. Underground Stn.) 


TEL: MUSEUM 3451 


for £6/5/- DEPOSIT 
AND 8 MONTH- 
LY PAYMENTS of 
6/17/11 OR CASH 
a plus 21/- post 


' Dimensions as abov: 
VE 


PANEL. 
Packing 5 Postage 3/- each. 


Junction Transistors 10/- each 
_ Equivalent of the OC70 Type 


SAVE POUNDS 
AND PUT IT TOGETHER 


YOURSELF! 


the 
| mains 
» safety Cabinet £2/19/6, plus 5/- p 
n hand- \ X | -—e — Gram. hele ant raf 19/6, plus 
2/6 pkg. a ost. 
— 2 Pn 4 a, ge Amplifier 
> Case finished in Red and Cream with et ee 8 a re (5/6, plus p ane 
3N styli i 8in. x 5in. Speaker 27/6 ote v6 pkg. and post. 
ng and fittings. Size 18} x 15 x 9in. For - 
AC. mains 200) 250 vy. 50 cycles | Complete COMPACT GRAM =. Ly Changer £8/19/6, plus 5/- 
tape and latest Acos microphone 2-spee 
- 1 1 twin track giving 1 or 2 hours pve tpn AMPLIFIER n'a Speed ‘Changer £8/15/=, plus 5/- pkg. 
[tctively, incorporating a 10 x 6in. high flux + Complete ready to | If a set of parts is purchased together pkg. and 
oudspeaker, connect to any type post will = 10/-. 
vdetails Fy ‘THE PREMIER ee Speaker (3" ohms) | 
ree. rinte ircuit att AC. Mains 200/ | 
Gram Amplifier using a | 250v. Volume and | SEND 3d. STAMP FOR 
in. cues Mullard UY85 and a Mul- yl na TE OUR LATEST CATALOGUE 
ot ae lard a 83. art 1 valve. Overall size Zin. long x Gin. wide x fin. hizh. 
! completely assem Suitable speaker for above Price £2.19.6 
and carr. tested for only £3/5/6 plus | 7in. x 4in. eliiptical 21/10. ete We carry a comprehensive stock of com- 
2/6 packing and postage. Plus pkg. & post 2/6. | ponents by «all leading manufacturers. 
TiDept. WW) 207 EDGWARE ROAD - LONDON W.2. 
PSE 


XUM 


94 


The latest 


COLLARO 
4-speed single player 


unit complete with pick- 

be and turnover car- 
’ tridge ~.. £4/12/6 
ar 2/6 pkg. and carr. 


THE MERCURY SWITCHED 
F.M. TUNER 


5 VALVES 
FOSTER-SEELEY 
DISCRIMINATOR 
Complete set of parts ~. 2/6 
can be purchased for £9. 19. 6 

All the components can be purchased means. 
The main components are as follows:— 


MIN actae'e slows sachs cant eeniee 5-56 6/6 
ODE conc tees ha eecses 3/- 
Prefabricated A end completely wired 
and tested with IEF80 and IECF 80 ' 
 & 5 | Err £6/5/- 
MOE. oa. saciccecsecesedecenee 11/6 
2 1.F. Transformers at 5/9 each ...... 11/6 
Complete instruction book ..........++. 2/- 


POCKET VOLT TEST METERS 
Two ranges, D.C. 0-250 v., 0-25 v., complete 
with leads in canvas case. ‘In leather case 1/6 


extra. 2/ G 


Plus 2/6 post and packing. 


15 amp. M/C 2}in. Round Charging Meter, | 


price 8/6, plus 1/- p. & p. 
1 m/A M/C 2}in. Round. Price 21/6, plus 1/- 
p. & p. 


2-VOLT I6AH BAKELITE CASED 


ACCUMULATOR 


By Oldham, Dagenite, . £73 New and un- 
used, unspillable. 73 x 4 2. 


Price 6/ 6 plus 1/6 post and packing. 


B.S.R. TU8 3-speed Record Player with 
£3/19/6 


Introducing— 
LORENZ MODEL 
PL 562 
4-speed gram. motor. 


£3.13.6 


THE STAAR ‘ “ GALAXY’ rc 


4-speed mixture Auto-changer. Finger-tip 
stop, start and speed change control. Size 
10}in. x 12}in. A.C. mains 110-250 v. Price 
£9/15/- plus 4/6 pkg. and carr. 

Sigs Terms £1/15/- and 8 monthly payments 
° 


Price 


COLLARO R. C. 456 


4-SPEED AUTOCHANGER 
Designed to play 12in., 10in. and 7in. Records 
eg in any order at 16, 33}, 45 or 78 
p.m. Capacity 10 records. New reversible 
Dual Stylus Crystal Pick-up for use on 100 250 

v. 50 cycle A.C, mains, £9/15/- plus pac 
postage 5/-. Deposit 3S). and 8 monthly 
payments of 25/9. 


BY JASON | 


WIRELESS WORLD 


& This design includes 
415 miniature valves of 
the latest types, an 
Ultralinear 
Output Trans- 
former suitable 
for Speakers of 
3 and 15 ohms, 
and a very at- 
tractive perspex 
front panel with gold 
lettering, complete set 
parts £8/8/-. Postage and packing 5/- extra. 
£10/19/6 built and tested. 


¢ 
Or 


4 WATT AMPLIFIER 
£4 s 10 s 0 Pkg. & Postage 


Instruction Book 1/- post free. 
A steel case is now available, complete with 
engraved panel, for 15/6 extra. The amplifier 
> | be supplied complete for £5/5/- plus ers. 
and post 3/6, or fitted in case at £6 plus pkg. 
and post 3/6. Engraved panel 3/6. Post free. 


CONTINENTAL STYLE CABINET 


Dark Piano fin- 
ished with gold 
and black styling, 
overall size 39in. 
long, 32?in. high, 
16in. deep. Two 
sliding doors, 
concealing on 
the left a_ black 
panel 18}in. x 
20}in. fininished 
medium mahog- 
any, and on the 
right a detachable board 12}in. x 18}in. and a 
shelf which may be used for — storage. 
Cash Price 18 gns., plus 25/- pkg. and carr. 
Credit Terms: Deposit £2/18/- and 8 monthly 
payments of of £2/6/-. |=. 


AM/FM RADIOGRAM CHASSIS 
OF THE LATEST TYPE 
Cash £22/10/-, or 
credit terms £3/10/- 
| deposit and 8 
monthly pay- 
ents 


MAY BE 


Plus 2/6 
BUILT FOR 


Terms £11/5/- 
deposit and 12 
monthly pay- 
ments of 
£1/0/11. Packing 
and Carr. 7/6. This 
chassis has 8 valves and covers short, medium 
and long FM and Gram. Printed circuit on F.M. 
ensures a high degree of stability. Overall 
og . long, 6jin. high, 9in. deep. Dial size 
x in. 


Build the 


ONEVALVE BATTERY RECEIVER 
AS SHOWN ON 8B.B.C. T.V. 


This Receiver contains a DAF96 valve 
and a pair of 4, ohm headphones 
and is powered by a combined 674 and 
14 volt battery. 

Price complete with headphones and 
including battery ........ 
Send for free diagram. 


TERMS OF BUSINESS 
Cash with order or C.0.D. over £1. Please add 1- ‘ost 
Orders under 10/-. 1/6 under 40!/-. Unless otherwise ytheny 


PREMIER RADIO CO. | (Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel: AMBassador 4033 


pag DO BETTER WITH PREMIER 
8 WATT AMPLIFIER | 
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Introducing the 


PHONOTRIX 


BATTERY TRANSISTOR MINIATURE 


TAPE RECORDER 


supplied complete with Microphone 


and small Louds; er, operates on 4 
U2 Torch batteries, weighs only 4 Ib. 
and plays for 30 minutes. Size 6} x 
4} x 3hin. 26 ns complete plus 5/- 
Retail Price g ° pkg. and post. 

OR on Credit Terms: Deposit £3/8/- 
and 8 monthly repayments of £3/10/-. 


2-BAND TRF RECEIVER MAY 
BE BUILT FOR £5.15.0 


plus pkg. & post 3/- 
3-BAND SUPERHET 
RECEIVER 
MAY BE Plus 3/- 


BUILT FOR £7. 19. 6 Pkg. & Postage 


These two receivers use the latest type circuitry 
and are fitted into attractive cabinets 12in. x 
6}in. x 5}in. in either walnut or ivory bakelite 
or wood. Individual instruction books 1/- 
each, post free. 


THE JASON “‘ARGONAUT” 
MW/FM DESIGN 


* All Premier components are designer approved 


ALL components to build the complete 
Receiver, including output stage, may be 
purchased for £15/5/-, or all components less 
output stage but including Power Supply, for 
£13/19/6, plus packing and postage 3/6 on each. 


The new Spencer-West Band Three con- 
verter is now available at £6/5/- plus pkg. and 


| post 3/- 


Hager pyar Pattern Unit 25/- re 1/- 
and post. For climination o B.B.C. 
Eotioones or I.T.A. 


PREMIER 
BUREAU 
DE LUXE 


A ——- —_ 
in finely figured 
walnut veneer. In- 
terior light syca- 
more with rexine 


l6in. xX 
uncut _ base! 
on left-hand side 15}in. long, 13}in. deep. Two 
full size felt-lined storage cupboards in the 
lower part of the cabinet. 

Cash price 16} gns 


Credit Terms: Deposit £2/6/6 and 8 monthly 
payments of £2/3/2. Packing and Carriage 
25/= extra. 


fin., 
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INTE 


presents for your delectation and pleasure 


A GRAND VARIETY OF NEW INSTRUMENTS 


at The Physical Society’s Exhibition, Stand 98 
and the I.E.A. Exhibition, Olympia, Stand 314 


which aforesaid instruments can be recommended 
| with confidence to your notice and patronage 


The fully TRANSISTORIZED, low consumption, portable 
MICROSECOND CHRONOMETER 
the like of which has not been seen on any stand before 


LA AAD DDD AAAAAAAAAAAAAAAAAAAAAAAAAAA AA Ab bbb bbb hp bhp papa piped 


by popular request — all the way from lower Sydenham 


THE UNIVERSAL COUNTER TIMER 


a fully transistorized item for such magical effects 
as counting, timing and frequency determination 


———e 6 


PODDD 


SPPDPDPDADPDES 


First time here 


PRINTED CIRCUIT COUNTER UNITS 


a versatile series of individual etchings to 


delight the heart of old and young collectors alike 


the wonder of the age 


DELAYED PULSE AND SWEEP GENERATOR 


a marvellous performance to titillate the appetite of followers of this pulsating art 


ee ee ee be be he he he he hp he hh fl 


ee be hb bi bo bi ba a ha ha ba ha a bo ha ha ha hn ha hn he 


Vv 
> 


DO NOT MISS this company of your very own favourites on 
their only European appearance this year at every performance 
of which they will be assisted by an amazing supporting éast 


Few tickets left. HITHER GREEN 4600 (Mr. Graham Bell’s new invention) 
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Mr. Monarch offers you 


a sound proposition! 


The T.C.8M ‘‘ Ful-Fi”’ cartridge is a high-fidelity medium 
output crystal cartridge, with replaceable cantilever type 
sapphire needles. Used wherever high fidelity reproduction 
is desired. 

The T.C.8H is a high output crystal cartridge, fitted with 
replacement cantilever type sapphire needles. Usually used 
with single valve amplifiers. 


SPECIFICATION 


Equivalent capacity Pe os See. 


Output at (1,000 Cps.) at 1.2 
cm/sec. ... see aes .» T.C.8M — .3 volts. 
T.C.8H — .9 volts. 


Response, using latest N.AB. 


curves . T.C.8M flat, within + 3 db 
up to 12,000 c/s. 
T.C.€H flat within — 3 db. 
up to 7,000 c/s. 
Load resistance ... se «.. | megohm 
Weight of cartridge ian ee Ul grams. 
Stylus pressure... “a .. T.C.8M—6 to 10 grams 


(depending on tone arm 
construction). 
T.C.8H—10 grams. 


Designed to track when used with average as well as high 
fidelity pick-up arms and, at the same time, given adequate 
protection to the finest microgroove recordings when stylus 
pressure is set within the limits specified. It is advisable to 
reduce the stylus pressure towards the lower limit, providing 
the pick-up arm friction in the vertical and horizontal bearings 
is sufficiently low to allow the arm to track. 

Sensitivity: Will drive an amplifier or receiver with sensitivity 


o— 


T.C.8M 4 volts 
T.C.8H 12 volts for full output 


BSR Ful-Fi are the best you’ve ever had 


Sapphire needles, as fitted to the T.C.8M and T.C.8H cartridges, 
are specially ground and polished to very fine limits to ensure 
minimum wear and maximum life to records. 


The standard 78 r.p.m. needle has a tip radius of .0025in. and 
the microgroove needle has a tip radius of .0Olin. 


BIRMINGHAM SOUND REPRODUCERS LIMITED 


WIRELESS WORLD 
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The finest value in autochangers, cartridges and needles from 
the largest autochanger factory in Europe. The proof of a 
product is in its performance—that’s why Mr. Monarch has 
thousands of friends all over the world. The brilliant Ful-Fi 
Cartridge, which is built into the popular Monarch Autochanger, 
offers the fullest value in high fidelity. Superb design and 
rigorous tests ensure dependability at all times—at all speeds, 


FUL-Fi CARTRIDGES CAN BE FITTED INTO ALL | 
STANDARD PICK-UP ARMS. 


Remember—the Ful—Fi is fitted 


to the brilliantly successful 
O88 


4 Makes Music 
for Millions 


Plays all records at all speeds ye Intermixes ten 7”, 

10” and 12” records of the same speed ¥ Pickup 

fitted with world-proved Ful-Fi, high fidelity crystal 

cartridge ye Modern duo-tone finishes harmonise 
with any room decor. 
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98 (ADVERTISEMENT) 


Transistor 


The characteristics of semiconductors are temperature- 
dependent. If the maximum temperature rating of a diode 
or transistor is exceeded, the current through the device 
will rise, the temperature will be further increased, and so 
on cumulatively to destruction. The maximum temperature 
rating of a present-day transistor is, in fact, quite high, and 
in later types it will be higher still; nevertheless, it is neces- 
sary that designers should ensure that suitable temperature 
conditions are provided. 

Temperature control is of particular importance in tran- 
sistor power output stages, because the dissipation at the 
collector junction of power transistors is itself a substantial 
source of heat. The problem is well illustrated by the poten- 
tially unfavourable lot of the output transistor in a ‘hybrid’ 
car radio receiver. The transistor 
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Heat Sinks for Audio Output Stage 
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from its mounting (say by mica washers), @ may be as 
high as 0.7°C/W. 
The remaining thermal resistances are those of the heat 
sink itself (its resistance to the spread of heat from the 
transistor mounting towards the edge), and of the contact 
between the heat sink and the air. The second of these is a 
complex quantity depending on surface texture, colour, 
and air flow. The first is a function of area, material, and 
thickness. Typical values for the sum of these two resist- 
ances lie between 1.5 and 3.5°C/W. 
If all the successive thermal resistance values are added 
together, and the sum is multiplied by the wattage dissipated 
at the collector junction, the answer is the temperature 
difference between the collector junction and the air. Thus 
the junction is held above ambient 


produces heat,andsodothevalves; sof sears see temperature by that amount. This 
ventilation may be poor; and a : es margin can be reduced by using a 
parked car (which may be black) — — cm heat sink with lower 6 and by 


can soak up a great deal of heat 
from outside in summer sunshine, 


providing suitable surroundings. 
It is possible, in some industrial 


This example is extreme, but itis 4° 
a useful basis for generalisation. 
Thus, the designer must consider: 
(i) The power dissipation re- 
quired in the circuit. 


e 
o 


installations, to use a large thick 
heat sink in conjunction with 
water-cooling. Such an arrange- 
ment is known as an ‘infinite’ heat 
sink, and it allows the transistor to 


(ii) The amount of heat which 
the transistor will generate at 
this dissipation level. 


operate (for a given dissipation) 
with minimum temperature rise 
above ambient. But this is an ideal 


DISSIPATION (W) 


(iii) The means of disposing of « a which is obviously not attainable 
heat. x ~~ in normal practice. 

(iv) The surroundings, whichmay ~ 20 <=] a J A suitable heat sink is necessary 
either assist or hinder the _— Bad | to keep the junction temperature 
dissipation of heat. tis ee ae within limits and thus to prevent 

In a car radio the transistor tem- i iar ee HEAT SINK thermal runaway. It may also allow 

perature can be held down in two os © ga ggg, the transistor to be operated at a 
: A oi ae. 1 : ape Ara gary 

ways bg — ye be a Pay yoorge ao higher oe rete — 

mounted away from the valves; ee a | age rating) without exceeding | . 

and it can = provided with a heat a ee pe | aarti temperature limit. — = 

— > — is ecg eee i, J METAL pLaTe pom: al of —, t 4 a 

plate which conducts heat away 4x7! 16 are shown in the graph. 

. . . ° . . 
ill pro- 
imo the surrounding air Te ==] = 1 I= | — dons teams aed Sa 
. 8 = 60 90 100 no 120 (30°F = ith 
heat sink can conveniently act as AMBIENT TEMPERATURE f@e22] temperature of 75°C. Thus, wi 


a chassis for the speaker and the 

whole of the output stage, with a cable connection from 
the rest of the receiver. 

Heat sink design is based on the ‘thermal resistance’ 6 
of the metal parts through which the heat flows from the 
collector junction to the air. The first section of the heat- 
conducting path is the internal structure of the transistor, 
with a 6 of about 1.0°C/W (Mullard OCr16). This means 
that, for every watt of electrical dissipation, the collector 
junction will be 1.0°C hotter than the mounting base of 
the transistor. 

Next is the @ of the contact between the mounting base 
and the heat sink. If the OCr16 is mounted in a plain hole 
and secured with its fixing nut, 6 is 0.3°C/W. If the hole 
is threaded, and thin tin-plated lead washers are used to 
give good mechanical contact, 6 can be reduced towards 
0.1°C/W. If, on the other hand, the transistor is insulated 


{Mullard 


a ‘large metal plate’ and an 
ambient temperature of 35°C, a dissipation of about 19W 
will produce a junction temperature of 75°C. If the ambient 
temperature is 45°C, then 14W will do the same thing. 
If, with this ambient temperature, mica washer mounting 
is used, then heat drainage is less efficient and a dissipation 
of only 11W gives 75°C. The ‘infinite’ heat sink is s0 
efficient that no less than 45W is necessary to raise the 
junction temperature to 75°C when the ambient tempera- 
ture is 25°C. This wattage is, in fact, well outside the present 
24W dissipation rating of the OC16, and is put in only 
for illustration. . 
The detailed method of calculating allowable dissipations 
under various temperature conditions is given in powet 
transistor data sheets. Practical designs of heat sink ar¢ 
based on such calculations and on temperature measufe- 
ments under actual working conditions. 


T.S.D. DATA and PUBLICATIONS SECTION, MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, W.C! 
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Radar History 


WHEN the full and final history of radar comes to 
be written—and that will not be until many facts are 
made public which so far have been withheld in 
this and other countries on real or imagined grounds 
of “security”—it will be found that development 
has taken place in several well-marked phases. 

First there was the acquisition of the knowledge 
of the basic physics of electromagnetic radiation, 
theoretically by Faraday and Clerk Maxwell and 
experimentally by Hertz. 

Then followed the idea of using echoes of wire- 
less waves to reveal the presence of ships and other 
objects. Although Hulsmeyer was granted a patent 
in 1904 for apparatus designed for this purpose it 
could not, with the means then available, have been 
more than an obstacle detector and does not qualify 
as a radar system. This may be said of many other 
re-discoveries of the basic idea during the second 
phase, which lasted up to about 1935. Some were 
based on the observed interference effects from 
reflection of short waves from aircraft, and made 
use of continuous-wave methods similar to those of 
Appleton and Barnett for measuring the height of 
the ionosphere. Others, based on the pulsed iono- 
spheric exploring system of Breit and Tuve, 
obtained limited success, chiefly on ships at ranges 
of a few miles. Performances on aircraft were quite 
inadequate to meet the needs of an early warning 
system, having regard to the speeds of military air- 
craft then in service. 

The third and most significant phase began 
somewhere between 1930 and 1935 when Great 
Britain, in common with all the Great Powers, 
began intensive development of radio methods of 
detection. In many countries the work was carried 
out on an empirical basis and progress, though 
positive, was slow. Great Britain owes the 
supremacy which she clearly held at the outbreak 
of war, first to a sound and far-sighted scientific 
appreciation of the problem which is epitomized in 
a memorandum from R. A. Watson-Watt (27th 
February, 1935) to the Committee for the Scientific 
Survey of Air Defence. This document, which is 
reproduced in an appendix to a recently published 
book.* states the basic power requirements and 


* “Three Steps to Victory,” by Sir Robert Watson-Watt 
(Odhams Press, Ltd.). 
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recommends the use of a pulsed system on frequen- 
cies for which the required power outputs and 
receiver sensitivities could be realized by known 
techniques. A second and no less important factor 
was a determination to stick to this programme and 
to resist the temptation to explore the many attrac- 
tive side tracks which opened up during the course 
of the work. As Sir Robert succinctly put it “Give 
them the third best to go on with; the second best 
comes too late, the best never comes.” The pioneer 
work of this crucial third phase was carried out by 
research physicists of the Radio Research Station, 
D.S.LR., in collaboration with serving officers of 
the R.A.F., and the result was an integrated early 
warning and tracking system which went on 24-hour 
watch from September, 1938. 

By present standards, the world’s first radar chain 
may appear to have had many of the “string and 
sealing wax” characteristics of the research labora- 
tory, but it was a vital factor in the winning of the 
“Battle of Britain” which, amongst other things, 
permitted the development of a fourth phase—the 
collaboration of the radio and electronics industry 
with Government scientists in bringing to fruition 
the many promising ideas which had been put “in 
the ice box” during the struggle for survival. This 
collaboration, which had already begun in the erec- 
tion of the chain stations, continued until the end 
of the war and produced the sophisticated devices 
which were put into operation from six months to 
two years ahead of anything our enemies could 
devise in retaliation. 

The fifth phase, the application of the radar arts 
to peace—including speed traps for motorists and 
the tracking of satellites—is still an open chapter, 

The future historian should be grateful for the 
wealth of scientific, military, and biographical detail 
which Sir Robert has poured out in this book, but 
he will have to devise his own equivalent of a radar 
system for finding the way to the facts he wants. 
When he chooses, Sir Robert can write with crystal 
clarity, but too often he indulges a weakness for the 
tortuous allusion which tests the reader’s memory 
of what has gone before or must await something 
which is to come later, This is a book which cannot 
be skimmed; it must be read the hard way. 
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.Decca 25-ft scanner on its tubular steel tower at the 
Calshot signal station. 


ii the early part of this year a new radio 
control system and information service was formally 
brought into use by the Southampton Harbour 
Board, the inauguration ceremony being performed 
by the Rt. Hon. Harold Wilkinson, M.P., Minister 
of Transport and Civil Aviation. 

It is an integrated system of high-definition sur- 
veillance radar and v.h.f. radio-telephony, which 
presents the duty operations officer located in the 
Calshot signal station with a complete “ picture ” of 
the movements and positions of all vessels within the 
port area and its immediate approaches. 

The control console, which is shown in one of the 
illustrations, is crescent-shaped and has three 15-in. 
radar display units each capable of showing any of 
the five operational areas which make up the planned 
coverage of the station. These are Southampton 
Water, the West Solent, East Solent, the controlled 
anchorage and a general overall picture of shipping 
from the Needles to the Nab Tower and taking in 
an area some 2 to 3 miles south of the Isle of 
Wight. 

Radar information is supplied by the Decca high- 
definition, 3-cm harbour surveillance radar, Type 
32, the 25-ft scanner for which is mounted on a 
tubular-steel structure on the top of the Calshot 
Signal Station. This aerial is of parabolic section, 
slotted to reduce windage to a minimum and. has a 
horizontal beamwidth of less than 0.3°. Associated 
with a pulse length of 0.05usec it provides a radar 
display of the highest quality and definition. The 
comparatively narrow vertical beamwidth of 4° is 
adopted as a wider one would only be wasteful of 
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Radio Control 


INTEGRATED SYSTEM OF SURVEILLANCE RADAR 


power and liable to introduce undesirable rain 
clutter. 

Reliability is ensured by duplicating the radar 
transmitting and receiving equipment with remote 
control for immediate changeover in case of emer- 
gency. The use:of a high-gain aerial enables the 
required coverage and performance to be achieved 
with a nominal transmitter peak power of 10kW. 

In addition to range rings and bearing graticule 
centred on Calshot each display tube has one bright, 
inter-scan line which can be varied in length, bear- 
ing and origin and provides a very accurate and 
convenient method of measuring distances between 
any two points on the displayed radar picture. 

The background information provided by 
the several radar displays enables the duty controller 
to pass to ships’ masters and pilots information and 
instructions relevant to the movements of individual 
vessels and for this the VHF/RT is employed. 

The equipment was supplied by Marconi’s and 
for the shore stations, of which there are five suitably 
dispersed throughout the harbour area, 6-channel, 
crystal-controlled sets are used, each remotely con- 
trolled from the Calshot operations room and radiat- 
ing about 25 watts effective power. The frequencies 
allocated for this service lie in the band 156.3Mc/s 
to 161.7Mc/s with 156.8Mc/s reserved for calling 
and safety purposes. Hitherto the majority of v.h.f. 
marine radio-telephones have used amplitude 
modulation but the Southampton installation 
employs frequency modulation. This is believed to 
be the first implementation of the agreement reached 
by all north-western European countries at the 
International Maritime VHF Radio Conference held 
at the Hague in January 1957, where it was agreed 


Nerve centre of the new Southampton port operations and 
information service is located at the Calshot signal 
station. 
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1 \at Southampton Harbour 


AR |} AND VHF/RT FOR CONTROL AND INFORMATION OF SHIPPING AND AIRCRAFT 


| 

t 
y 
r 
{ 
I Decca radar displays and Marconi VHF/RT control units in 
4 | the information room. 
y | that fm. should be employed for ship-to-shore 
“ VHEF/RT services. Representatives from U.S.A., 
. Italy and Canada were also present. 
a The port operations officer is assisted by a patrol 
's officer in a launch, the “S.H.B. Triton,” which is 
g fitted with a marine radar, echo sounding and VHF/ 
f RT. The patrol launch normally precedes vessels 
™ entering or leaving the port to ensure there is no 
n obstruction by small craft in the harbour. The R/T Marconi 10-watt transportable radio telephone aboard 
“4 equipment on the “Triton” consists of two 5- “$.H.B. Sharb.”’ 
d channel, 10-watt transmitters/receivers, Type 
“ HP86B operated from d.c. Since these are required 
id to operate simultaneously and possibly on adjacent 
d channels, special care has been taken in mounting 


the transmitting and receiving aerials. These are 

vertically polarized, ground-plane systems mounted 
one above the other on the “ Triton’s” mast and 
| the ground-plane is reinforced by wire mesh. 
Further isolation is achieved by mounting the uni- 
pole of the upper aerial on top of the ground plane 
and the unipole of the lower below the ground plane, 
as shown in one of the illustrations. 

In common with the practice now current at most 
large airports all radio-telephone messages are 
recorded on magnetic tape, for which purpose an 8- 
channel automatic recorder made by Thermionic 
Products has been installed. Times of all messages, 
received and transmitted, are recorded for future 
reference. 

Since Southampton is an airport as well as a sea- 
port, close liaison is maintained between the port 
duty officer in the Calshot control centre and the 
duty flying officer who is in direct R/T communica- 
tion with the flying boats using Southampton. In- 
tegration of the movement of shipping and aircraft 
( is assisted by fitting the aircraft control launch, 
“S.H.B. Sharb,” with a transportable version of the 
HP86B R/T equipment operating on the same five 
channels. 
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WORLD OF WIRELESS 


University Scholarships 


A NEW university scholarships scheme, providing 
up to 20 awards each year for boys leaving school 
or completing their National Service, has been intro- 
duced by the English Electric group of companies, 
of which the Marconi group is part. 

The scholarships provide for three years at a 
university, during which a scholar will receive £450 
a year, two years’ industrial training (one of which 
can be taken before entering the university) and 
two years’ experience in a responsible engineering 
post. Scholars may read for an honours degree in 
engineering, applied science, mathematics or any 
technology relating to the eng neering industry. 

The first scholarships will be awarded by selec- 
tion in the 1958-59 academic year and applications 
from boys having obtained a place at a university 
must be made through headmasters to the Con- 
troller of Education, English Electric Co., Marconi 
House, Strand, London, W.C.2, by March 31st. 


Television Show 


RESEARCH, rather than domestic reception, is the 
keynote of the annual exhibition organized by the 
Television Society and this year’s show—the 15th— 
is no exception. In all 25 exhibitors, listed below, 
will be participating. 

The three-day exhibition (March 4th to 6th) is 
again being held in the Royal Hotel, Woburn Place, 
London, W.C.1. Admission is limited to members 
and the press on the first day (11.30 to 8.0), but 
tickets for the other two days (12.0 to 8.0 and 12.0 
to 7.0, respectively) are obtainable from exhibitors, 
members and the Society (166, Shaftesbury Avenue, 
London, W.C.2). 
Aerialite 
B.B.C. 

Belling & Lee 
Bush 

Chapman & Hall 
Cintel 


Mullard 

Murphy 

Norwood Technical College 
Post Office Engineering 
Siemens Edison Swan 


te! Standard Insulator Co. 
Cossor Telcon 
Ekco 20th Century Electronics 
Ever Ready . Vinten 
Ferguson Wayne Kerr Laboratories 


R. W. Wells (Member) 


Aa 
Hallam, Sleigh & Cheston Wolsey Electronics 


Livingston Laboratories 


Audio Fair 


TICKETS for the London Audio Fair (Waldorf 
Hotel, April 18th to 22nd inclusive) are again be:ng 
issued free through exhibitors and audio dealers. 
Readers of W.W. can obtain tickets from the 
editorial office. They are dated for specific days 
and applicants must state the day of visit and, if 
possible, give an alternative. Applications must be 
accompanied by a stamped addressed envelope (6in 
by 34in). 

The Fair will be open daily from 11.0 to 9.0, 
but admission up to 4.0 on the first day is limited 
to the trade. 

The British Sound Recording Association has 
decided not to hold its own audio exhibition this 
year, but will be participating in the Audio Fair. 
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Export-Import Figures 


A RISE of over £3M in the exports of radio equip- 
ment during 1957 compared with the previous year, 
brought the total to a new record of £43.5M. In 
the following table the export figures (provided by 
the R.I.C.) for the two years are compared with 
the import figures culled from the Board of Trade 
“Trade and Navigation Accounts ” 


Exports Imports 
1956 | 1957 1956 | 1957 
| Transmitters. nav. aids, etc. 16.5 16.0 2.7 2.7 
Valves and c.r. tube;............ 3.5 3.9 3.0 3.6 
Domestic receivers ............ 3.8 3.6 0.4 0.4 
Sound reproducing gear ...... 7.6 99 — — 
CUUIITIND: cc nccrcocsscvccesces 8.7 10.1 _ _ 
Unclassified radio gear ...... — a 3 4.1 
£40.1M__ £43.5M £9.7M | £10.8M 


It will be seen that exports of sound reproducing 
equipment and components continued to rise. It 
has been pointed out that the decline in the export 
of receivers is to some extent accounted for by the 
fact that several British manufacturers are now as- 
sembling sets in consumer countries and this also 
accounts for part of the rise in component exports. 

The increase in imports was mainly in “glass- 
ware”. Imports of cathode-ray tubes increased by 
over 100%, bringing the 1957 total to over £1.6M. 


Technical Writing Awards 


WITH the object of encouraging technical writing 
to make more widely known British achievements 
in radio and electronics the Radio Industry Council 
awards annually up to six 25-gn premiums. 

The recipients of the five awards for articles pub- 
lished in 1957, who will be receiving the premiums 
at a luncheon on April 10th, are listed below, 
together with the titles of the winning articles. 


E. N. Shaw (R.R.E.) “Heat Control in Electronic Equipment” 

Electron‘c Eng‘neer'ng, Jan.-Mar 
J. Gargini ~ ot = ia Aibeenative Colour TV System” 

Wireless World, Av 

L. Ath:rton (Mulla~ a “*Cleaning by Ultrasonics” British Com- 
munications & Electronics, March. 

E. J. P. Long “* Spzed Control in Industry ” British Communica- 
tions & Electronics, Nov. ani Dec. and Jan. 1958 

L. W. D. Sha-p (Plessey) “Components for Printed Circuits ” 
British Communications & Electronics, April. 


Forthcoming Events 


THE following should be added to the “ Dates for 
your W.W. Diary” published in January :— 


Production Exh‘b‘tion May 12-21 
Olympia Grand Hall, London, W.14. 

Ist European Te'evision Exh‘b'tion May 19-24 
Park Lane House, 45, Park Lane, London, W.1. 

International Congress on Video Techniques June 10-13 
Namur, Belgium. 

French Components Show June 20-26 
Parc des Expositions, Porte de Versailles, Paris. 

Electronics Exhibition and Convention July 10-16 

anchester College of Science and Technology. 

Irish Rad‘e and a Show Sept. 23-27 
Mansion House, Dublin. 

Convention of Scientific Instrument Mftrs.’ Assoc, Nov. 6-9 


Majestic Hotel, Harogate. 
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Orkney’s Television and V.H.F. Station.—As already 
announced the B.B.C. proposes to build a combined 
television and v.h.f. sound broadcasting station in 
Orkney to serve the Orkney Islands and the northern 
coast of Caithness. It is considered that the best point 
from which to relay signals from the main network to 
the Orkney station is near Wick. The installation at 
Wick will be designed to provide not only the radio 
link to the Orkney transmitter but also radiate the v.h.f. 
sound and television services in Caithness. 


Music by Wire.—It is announced that the P.M.G. is 
prepared to consider applications from individuals and 
companies for licences to distribute music by wire to 
business premises, but not to private homes. These 
licences differ from the Broadcast Relay Licences in 
that live or recorded broadcast programmes will not be 
permitted. Licensees will themselves have to provide 
the wires from the music distribution centres to their 
customers’ premises, but Post Office lines may be rented 
for linking music distribution centres one with another. 
The fee varies according to the number of subscribers. 


Six-metre operation by selected amateurs in this 
country in connection with the International Geo- 
physical Year, is being permitted by the P.M.G. for 
an experimental period of six months. They will 
operate on 52.5 Mc/s. This is at the top end of tele- 
vision Channel 2 and transmitters in certain areas will, 
therefore, be permitted to use the frequency only out- 
side television transmitting hours. Further information 
is obtainable from the R.S.G.B., to whom applications 
for permission to operate must be made. 


Broadcast receiving licences increased by 219,650 
during 1957. The December figures, with in brackets 
the corresponding figures for 1956, were: sound-only 


6,892,983 (7,864,030); combined TV and_ sound 
7,760,794 (6,570,097); overall total 14,653,777 
(14,434,127). 


“Low-Cost High-Quality Amplifier” is the title of 
the 28-page booklet in which is reprinted P. J. 
Baxandall’s amplifier, described in Wireless World in 
March and April last year, and his pre-amplifiers pub- 
lished in 1955 and 1957. The booklet is obtainable from 
our publishers, price 3s 6d (postage 6d). 


Binding “W.W.”—As announced last month, the 
index to Volume 63 is now available, price 1s, by post 
ls 3d. Binding case and index costs 7s 6d (postage 
ls 6d). Our publishers will undertake the binding of 
readers’ issues, the inclusive cost being 25s. Copies 
should be sent to Iliffe & Sons, Ltd., Binding Depart- 
ment, c/o 4/4a, Iliffe Yard, London, S.E.17, enclosing 
a note of the sender’s name and address. A separate 
note, confirming despatch, together with remittance, 
should be sent to the Publishing Department, Dorset 
House, Stamford Street, London, S.E.1. 


An instruments exhibition is being staged by Airmec 
at the Napier Hall, Vincent Street, London, S.W.1, from 
March 24th to 27th. Tickets are obtainable, gratis, from 
Airmec, Ltd., High Wycombe, Bucks. 


An audio exhibition is being held in the Midland 
Hotel, Manchester, on March Ist and 2nd. It is spon- 
sored by the British Amateur Tape Recording Society. 
Admission is 2s. 


Symphony de Luxe Tape Recorder, Type A.—We 
have been asked to point out that owing to a typo- 
graphical error, the price of this instrument in the 
advertisement of Northern Radio Services on p. 68 of 
the February issue was given as 25 guineas. It should 
have been 52 guineas. 


“Design for a Folded Corner Horn” (February 
wsue).—The expression for the reactance of an acous- 
tical volume capacitance given in the second paragraph 
of the right-hand column on page 60 should be multi- 
plied by p. The 34-in dimension in Fig. 5(b) is a radius 
for the front portion. 
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Audio Demonstrations.—In addition to the normal 
programme of lecture meetings held by the British 
Sound Recording Association a series of demonstrations 
of audio recording and reproducing equipment is being 
arranged. The first was held in February, when Dulci 
equipment was demonstrated, and the next will be on 
March 3rd at 7.0 at the Royal Society of Arts, John 
Adam Street, London, W.C.2, when Pilot equipment 
will be demonstrated. 


Radar Association.—It has been decided to include 
the word electronics in the title of the organization and 
it is now known as the Radar & Electronics Associa- 
ton. The last meeting of the present session will be 
held on March 12th in the Anatomy Theatre, Gower 
Street, London, W.1, when Professor A. C. B. Lovell 
will speak of the part played by the Jodrell Bank radio- 
telescope in tracking the artificial earth satell:tes. 
Information on the Association’s activities is obtainable 
from 83, Portland Place, London, W.1 


Printed circu‘t techniques are being covered in thé 
course of 10 lectures given by F. Hicks-Arnold (Cossor) 
at the Twickenham Technical College on Mondays. 
The course, for which the fee is £1, began on February 
17th. 


A concert of live and recorded items, including some 
stereophony, is being given in the Great Hall of the 
Blackwell Secondary Modern School, Headstone Lane, 
Harrow, Middlesex, on March 14th. The audio equip- 
ment is being lent by Lockwood & Co., of Lowlands 
Road, Harrow, Middlesex, from whom programmes 
price 2s are obtainable. Proceeds are for the school 
swimming pool. 


Sir Thomas Spencer, M.I.E.E., who last September 
completed 50 years’ service with Standard Telephones 
and Cables, has relinquished his position as managing 
director and is succeeded by F. C. Wright. Sir Thomas 
continues as chairman of the company and its subsi- 
diaries, which include Standard Telecommunication 
Laboratories, Kolster-Brandes and International Marine 
Radio Company. 


T. E. Goldup, C.B.E., M.I-E.E., this year’s president 
of the I.E.E., and W. K. Brasher, I.E.E. secretary, are 
due to leave London on February 28th to attend the 
Commonwealth Engineering Conference in Australia in 
March. On the outward journey they will be attending 
meetings in Iraq, India, Ceylon and Malaya. After the 
Commonwealth Conference they will go on to New 
Zealand and on the return journey will stop in Van- 
couver and Toronto on their way to the Conference of 
Engineering Societies of Western Europe and the U.S.A. 
in New York on April 28th. 


A. A. Kay, A.M.Brit.I.R.E., has been appointed assis- 
tant chief engineer of the radio and television division 
of the Plessey Company. Before joining Plessey he was 
manager of the engineering and development depart- 
ment of RCA Great Britain, Ltd., and previously deputy 
head of Ultra’s radio and television development depart- 
ment. 


Alexander Rubach is appointed managing director of 
Pena Industries’ new company, Penco Research & 
Development Co., Ltd., formed to co-ordinate engineer- 
ing development and design within the Pena group. 
Towards the end of the war Mr. Rubach was seconded 
from the army to the Ministry of Supply for guided 
weapons research and since 1946 his positions have 
included: those of engineer-in-charge of the electronics 
laboratory of the Anglo-Iranian Oil Company’s Engine 
Research Section, senior development engineer of 
All-Power Transformers, where he was responsible for 
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the engineering, design and manufacture of MOSAIC 
(Ministry of Supply automatic computer), and head of 
the experimental engineering department at the G.E.C. 
Applied Electronics Laboratories, Stanmore. 


E. Lloyd Thomas, B.Sc., A.C.G.I., M.I.E.E., has 
joined R. B. Pullin & Co. as chief development engineer. 
After obtaining his degree from London University in 
1937 he joined Plessey’s development laboratory where 
throughout the war he was mainly concerned with 
cathode-ray direction-finding gear. In 1945 he went to 
Sperry Gyroscope Co. as a development engineer, and 
before leaving them in 1952 was equipment engineer on 
guided weapon control systems. Since then Mr. 
Thomas has been chief research engineer with Short 
Brothers & Harland (Belfast), where he was responsible 
for the development of the Short analogue computer. 


E, L. THOMAS 


R. H. MINNS 


R. H. Minns, A.M.I.E.E., who for the past 16 years 
has been in the B.B.C. research department at Kings- 
wood Warren, has joined Hatfield Instruments, Ltd., of 
Horsham, as technical director. He was at one time in 
charge of the radio-frequency measurement laboratory 
of the B.B.C, research department and has done a 
considerable amount of work on aerial design—particu- 
larly v.hf. and u.hf. S. G. Sitton, who has been 
manager of the company for the past 2} years, has 
also been elected to the board of directors. 


Isaac Wolfson has announced that with a view to the 
development of business at home and overseas, parti- 
cularly in the United States, he has become the chair- 
man of Collaro, Ltd., which is a member of the G.U.S. 
Group. 


C. Collaro, O.B.E., who, following his resignation 
from Collaro, Ltd., recently became chairman of Camp 
Bird Industries, has now succeeded B. R. A. Homfray 
Davies as managing director of the company, and as 
chairman of Hartley Baird, Ltd., a member of the Camp 
Bird group. Mr. Homfray Davies resigned from these 
positions and the joint managing directorship of Hartley 
Baird at the end of January. 


M. H. Evans, A.M.Brit.I1.R.E., formerly of the 
Ministry of Supply and until recently a director of 
Epsylon Research & Development, Ltd., has formed, 
in collaboration with K. W. Shipman and G. J. Ship- 
man, M.A.(Cantab.), K.G.M, Electronics, Ltd., to 
specialize in precision mechanical and electronic equip- 
ment. The general manager is E. D. Parchment, 
A.M.Brit.I.R.E., formerly of the Decca Record Co, and 
more recently a director of Epsylon Sales and Service, 
Ltd., and the chief engineer, D. O’C. Roe, B.Sc.(Hons.), 
who was at T.R.E., Malvern, during the war and sub- 
sequently chief electronics engineer at Birmingham 
Sound Reproducers, Ltd. More recently he was with 
Epsylon Research & Development, Ltd., and S. E. 
Opperman, Ltd. 
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W. West, O.B.E., B.A., M.LE.E., who recently retired 
from the Post Office Research Station, where he had 
been staff engineer since 1946, was well known in the 
field of electro-acoustics. He had been chairman of 
the acoustics group of the Physical Society and the 
acoustics committee of the International Organization 
for Standardization and of the electro-acoustics com- 
mittee of the Medical Research Council. During the 
war he was responsivle for the design and production 
of emergency and permanent radio stations for both 
overseas and internal civil and military communications. 
His original work in electro-acoustics included the free- 
field calibrations of microphones and the design of the 
first artificial ear for measuring the response of tele- 
phone receivers. He had been in the Post Office for 
35 years. 


OUR AUTHORS 


Dr. W. D. Cussins, whose article on the mechanics 
of electronics is on page 133, is in charge of the service 
department of Cussins & Light, the well-known elec- 
tronics and electrical firm of York, which he joined in 
1953. From 1944 to 1947 he was at Cambridge where 
he took the two parts of the mechanical sciences tripos, 
obtaining a first in both parts and the Charles Lamb 
Prize for the best performance in electrical engineering. 
He then spent two years in the E.M.I. research labora- 
tories on research on high-power klystrons before return- 
ing to Cambridge to undertake research for his Ph.D. 
degree. His thesis was on the effects of ionic bombard- 
ment on germanium. 


E. Moston Kenny, who describes a system for sup- 
pressing the “ bright spot” which appears on television 
tubes on switching off the set, is engineer in charge of 
the applications laboratory of Morganite Resistors, Ltd. 
He was previously a development engineer in Plessey’s 
chemical and metallurgical division. During the war 
he worked on Army signals equipment and associated 
test gear at the Inspectorate of Electrical and Mechani- 
cal Engineering (M.0o.S.), Chislehurst, and was later in 
the Health Physics Electronics group at A.E.R.E., 
Harwell. 


Clement Brown, author of the article on the magneto- 
dynamic pick-up, is in the technical-commercial depart- 
ment of Philips Electrical, Ltd., where he is concerned 
with the development of sound reproducing equipment. 
Before joining Philips in 1956 he worked on the design 
-_ development of high-fidelity products at E.M.I, and 
Plessey. 


P. L. Burton, B.Sc., who, with J. Willis, describes 
some unusual transistor circuits, has been in the guided 
weapons division of English Electric since graduating in 
physics from University College, London, in 1951. His 
co-author J. Willis, B.Sc., joined the division, of which 
L. H. Bedford is chief engineer, in 1953, having spent 
three years in the R.A.F. after graduating in physics 
from Imperial College, London, in 1950. 


OBITUARY 


F. H. Robinson, Comp.Brit.I.R.E., honorary secretary 
of the Radio Industries Club, died suddenly on January 
30th at the age of 56. Known affectionally throughout 
the radio industry as “Robbie,” he had been on the 
staff of Odhams Press since 1922, first as editor of 
The Broadcaster (now Electrical and Radio Trading) and, 
since the war, as adviser in electrical and radio matters to 
the Daily Herald, The People and Sporting Life. 


John Hytch, for many years a senior member of the 
press and publicity department of the B.B.C., which he 
joined in 1927, died on February 9th, aged 59. Since 
his retirement from the Corporation in 1955 he had been 
London representative of the Irish journal Radio 
Review, and latterly was adviser on broadcasting to the 
Gas Council. 
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Unusual Transistor 


Circuits 


By P. L. BURTON, B.Sc., Grad.inst.P., 
and J. WILLIS*, B.Sc., Grad.I.E.E. 


Gating, Limiting and Other Operations, Mainly for Pulse Work 


; 
Mosr electronic circuits can be based equally 
well upon valves or transistors, but there are some 
where the special properties of transistors are 
particularly advantageous. We have set out to 
describe a few such circuits here, concentrating on 
physical explanations of circuit action and the main 
features of design rather than on rigorous mathe- 
matical treatment. 
Voltage Catching Circuits.—The diode voltage 
“ catching ” or limiting circuit is probably quite well 
known to many readers. However, its action is 
worth describing briefly, the better to compare 
it with its transistor counterpart. 

A typical circuit is that of Fig. 1. A resistor 
R, is fed with a varying current I. To prevent the 


Fig. I. 
catcher. 


Diode voltage 


potential of A (at the upper end of R,) from 
appreciably exceeding a given voltage V, a diode is 
connected from A to a source of potential V,. When 
the current exceeds the critical value I, = V,/R,, 
the diode conducts; the incremental resistance of the 
circuit measured at A is thus now R, in parallel with 
R, + R,, where R, is the diode incremental forward 
resistance and R, is the internal resistance of the 
source. Clearly, this must be very much less than 
R,, if catching is to be effective. Typical values of 
R, and R, are respectively 500Q (at 1 mA) and 1 kQ, 
so effective catching cannot take place if R,, is less 
than about 15k. 

The transistor catching circuit is shown in Fig. 2. 
So long as the current I is less than I, the emitter 
of the transistor is at a lower potential than its base, 
so the transistor is cut off. 

As soon as the potential at A becomes slightly 
greater than V,, however, the transistor conducts and 
places an incremental resistance r, + (r, + R,) 
(1 — «)+ in parallel with R,. Typical values for 
l1mA emitter current are r, = 20Q, r, = 10009. 
(1 — «) = 0.02, so for a voltage source resistance 


*English Electric Company. 

tTransistor T parameters: re = emitter resistance. 
rr = base resistance. 
x = Current gain. 
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of R, of 10002 the resistance placed in parallel with 
R, is 60Q, a twenty-five-fold improvement over the 
diode case. Note that the current diverted from R, 
mostly passes out through the collector of the tran- 
sistor, which is taken to a suitable negative supply. 
(The presence of current in this lead may be used 
as an indication that catching has taken place.) For 
similar performance to the diode circuit, R, can be 
much larger. If R, is much greater than r,, the 
incremental resistance of the catcher becomes 
R,(1 — «), i.e. about 0.02 R,, so that from this point 
of view R, is limited only by the maximum acceptable 
incremental resistance. A further limitation, how- 
ever, is imposed by the collector leakage current 
I,, which flows through R, and makes the effective 
catching potential equal to V,—I,,R,;. Since 
I., varies rapidly with ambient temperature**, 
and considerably between transistors, R, has usually 
to be chosen to keep I,,R, small over the operating 
temperature range of the circuit. 

It is important to realise that the impedance- 
transforming property described in the last paragraph 
arises from the power amplification of the transistor, 
and hence that the frequency response of the tran- 
sistor must be suitable for the rise time of the wave- 
form applied to the catcher. If a very fast edge is 
applied to an audio-frequency transistor, a relatively 
long time is required for the catcher to operate and 
overshoot will occur. With the Mullard OC45 
the catching is entirely satisfactory with rise-times 
of about a microsecond. 

The circuit shown is of course suitable only for 
limiting positive voltage excursions. The corres- 
ponding circuit for negative excursions, Fig. 3, 
requires an n-p-n transistor, and, like many other 
elegant devices, must await their general availability. 
Transistor Pump Circuit.—The diode pump 
circuit is a well-known device for generating a 


**]T.o doubles for approximately every 10 de; 


C rise in temperature. 
A typical figure (Mullard OC71) is 5uA at 2 


deg C. 
+V 


n-pn 


pnp 
TRANSISTOR I | TRANSISTOR 


A 
~L+4 ae 
= \, ! =V, | 
Re _! Rs 
! 
Rs : R Rs ; 
1 i] 
|e J ae Ree 
vl = an 
Fig. 2. Transistor voltage Fig. 3. A transistor voltage 


catcher. This uses a p-n-p 
transistor and limits positive 
excursions. 


catcher using an n-p-n 
transistor for limiting 
negative excursions. 
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staircase waveform from an input train of pulsestt. 
The circuit is given in Fig. 4, and its operation may 
be briefly described as follows: Suppose that a 
train of pulses of amplitude V,, is applied to the 
input terminals. Assuming both C, and C, are 
initially uncharged, then the negative-going edge of 
the first input pulse causes D, to conduct and C, 
and C, to be placed in series across the input. 
Both receive the same charge, but since C, is made 
much smaller than C, most of the voltage appears 
across C,. The charge added to each is thus approxi- 
mately g = C,V;,. 

On the positive (trailing) edge of the first pulse, 
the potential of point X rises; D, cuts off, isolating 
C, from the input, and D, conducts, discharging C,. 
Thus, at the end of the first pulse C, is once more 
without charge, but C, will have a potential difference 
across it of approximately (C,/C,)V;,. Thus D, is 
back-biased by this amount. It follows that on the 
next pulse D, will not conduct until the potential 
of the point X has fallen by (C,/C,)V;,. The voltage 
shared between C, and C, this time is thus slightly 
less, so that not quite so much charge is added to 
C, as on the first pulse. As the upper plate of C, 
becomes more negative on succeeding pulses, the 
input has to move farther and farther before D, 
conducts, and smaller and smaller amounts of charge 
are added to C,; in fact, the envelope of the staircase 
waveform across C, is exponential. 

Replacing D, by a transistor as in Fig. 5 makes the 
staircase linear. The action on the leading edge of 
the first pulse is the same as with the diode pump. 
On the positive trailing edge, the transistor conducts 
and behaves as an emitter follower which maintains 
point X at nearly the same potential as Y throughout 
the discharge of C,. Thus on the arrival of the next 
pulse, D, has virtually no reverse bias and the whole 
input voltage is used to charge C, and C,. The 
same argument applies whatever the potential across 


ttFor example see “‘ The Diode Pump Integrator,” by J. B. Earnshaw, 


Electronic Engineering, January, 1956. 
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Fig. 4. Diode pump circuit 
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Fig. 5. Transistor pump circuit. 
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‘Above: Fig. 6. Simple linear 
frequency-voltage converter. 


Right: Fig. 7. Emitter follower 
circuit. 
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C,, and hence the increment of potential is exactly 
the same for each input pulse. A linear staircase 
results, the output being limited to values less nega- 
tive than the collector supply voltage V,. This 
circuit will produce only negative-going outputs; 
the corresponding circuit for positive outputs would 
use an n-p-n transistor. 

One application of this circuit is to generate a 

voltage proportional to the frequency of a pulse 
train. A resistor R is placed across C, as in Fig. 6. 
Each input pulse puts a charge V;,C, into C,, 
so that the average current into C, is NV;,C,, 
where N is the pulse repetition frequency. When the 
circuit is in equilibrium the current supplied into 
C, must equal the current flowing out through R, 
which is V,/R; where V, is.the output voltage; thus 
V,/R = NV;,,C,, or V, = NRV;,C,. The output 
voltage is thus proportional to pulse repetition fre- 
quency: note that it is independent of the mark/ 
space ratio of the pulses, and of the value of C, 
(if C,>>C,). There will be a ripple component 
on the output of magnitude V,,,(C,/C,) volts peak-to- 
peak. The effect of the leakage current I,, flowing 
in the base of the transistor is to shift the zero of the 
output by a voltage I,,R; the variable nature of 
I,, will limit the maximum permissible value of 
this term, and hence of R. 
Emitter-Squared Follower.—The emitter follower, 
Fig. 7, is a much used circuit where low output 
impedance is required. It is an unsymmetrical 
circuit, for although it can draw a substantial current 
(limited only by the signal source impedance and 
transistor dissipation) from the load R,, it can drive 
into the load no more than the standing current I.,. 
This feature is particularly unfortunate when the 
circuit has to supply current pulses at a small mark/ 
space ratio: the stage has to be designed with a large 
standing current which is needed for only part 
of the timé. The drain on the power supply may be 
reduced and lower power transistors employed if the 
** emitter-squared follower ” is used. 

A d.c.-coupled version of this circuit feeding a 
capacitive load is shown in Fig. 8. Transistors V, 
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and V, are connected in series and a standing current 
I, (l, = I,, = I,, under static conditions) flows 
through them and through R,, the collector load of 
V,. The circuit adjusts itself so that the voltage drop 
I, R, coupled via R, and R, holds the base of V, 
slightly below earth potential (where it must be if 
V, is conducting). 

On negative inputs to the base of V, the maximum 
current which can be drawn from the load is limited 
by R, since V, must not bottom, and (as in the 
emitter follower) by the signal source impedance. On 
positive inputs some of the current I, is diverted 
from V, into the load, with the result that the potential 
of V, collector falls and the base of V, is driven 
negative. V, is thus turned harder on and can supply 
into the load a current many times the standing 
current I,. The principal limitation of the emitter 
follower is thus avoided. : 

The peak current into the load occurs when V, 
is cut off. It can be shown (see appendix) that the 
ratio of standing current to peak current into the load 

R, 

R, + R,° 
greatest for a large value of R, whereas the peak 
current drawn from the load is greatest when R, 
is zero, the design involves a compromise. 

The variation with temperature of the working 
point of V, can be found by a simple approximate 
calculation as indicated in the appendix. 

The base potential of V, must be chosen to allow 
adequate signal voltage excursions on the emitter 
and collector of V,. It does not affect the standing 
current provided that there is no resistive load. 

A circuit of this type has been used with great 
success as the output stage of an electronic integrator. 
It replaced an existing circuit using several tran- 


1 e sc 
——. Since this is 


is approximately 1 + cS 


—o-V, 


Fig. 8. Emitter-squared follower, d.c. coupled. Under 
static conditions |. = I,. 


sistors in parallel and drawing a relatively enormous 
current from the power supplies. Note that with this 
version of the circuit the power supplies must be 
reasonably stable, as the standing current depends 
rather critically on the supply voltages (see appendix). 
Transistor Gating Circuit.—A transistor can be 
used as a simple and effective switch. Let us consider 
how this is done. If we connect up a transistor as in 
Fig. 9 we can define its emitter current I, to be al- 
most constant at V,/R. The collector current I, will 
be equal to aI, + I,, and the base current I, is thus 
(l—a)I,—I,,. 
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Reducing the magnitude of the collector voltage 
V,, has little effect on I, until the voltage between 
emitter and collector has fallen to a few millivolts; 
if further reduction is made in V, then I, does begin 
to fall and the transistor is said to be bottomed. 
Since I, is maintained constant the base current 
must increase, i.e., I, > (1l—«) I,—I,,. 

This relationship is very important, because if 
we design any transistor circuit so that this inequality 
exists we know that the transistor is bottomed and 
hence that the voltage between emitter and collector 
is a few millivolts only. 

Another important fact is that a transistor may be 
used back-to-front, that is, with the nominal emitter 
being used as a collector, and the collector as an 
emitter. Once again the voltage between emitter and 
collector is very small when the transistor is bottomed. 
The criterion for this is I, >(1—a,)I,—I,, where «, 
is the current gain of the transistor used back-to-front. 
Whereas « is typically 49/50, «, may be as low as 2/3, 
so that more base current is needed to bottom the 
transistor in this case. Experience shows that ade- 
quate bottoming always occurs in the OC71 transistor 
when I, = 1+ I, (I, andI,in mA). This will now 
be termed the bottoming criterion. 

We can now see how the transistor can be used 
as a gate. In Fig. 10, I, is made large enough to 
bottom the transistor so that point X, the emitter, 
will be almost at earth (collector) potential. In 
Fig. 11, X is again at earth potential although the 
transistor is operated back-to-front with current 
flowing from nominal collector to nominal emitter. 
Point X is even at earth potential in Fig. 12, where 
I, has been made so large that I, has reversed, 
although our previous argument does not help us 
since there are now in fact two emitters. Experiment 
shows, though, that as V, is reduced there is a 


+V; 


Zot 


-V2 


Fig. 9. Transistor Fig. 10. Bottomed tran- 
with defined emitter sistor, normal current 
current. flow. 
Zoi 
RS {le 
I, X 


ede ic 


Vi, 


Fig. 12, As Fig. 10, but I, 
is so large that |, is re- 
versed, 


Fig. Il. 
sistor, 
flow 


Bottomed tran- 
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CONTROL VOLTAGE 
+ Vi OR -V, 


OUTPUT IF V; POSITIVE 
(NO OUTPUT IF V; NEGATIVE) 


INPUT 


ae OUTPUT IF V, NEGATIVE 
(NO OUTPUT IF V, POSITIVE) 


Fig. 13. Pulse routing equipment. 


perfectly smooth transition from the Fig. 10 condi- 
tion to the Fig. 12 condition and, when V, changes 
sign, to the Fig. 11 condition. 

Point X is therefore always at earth potential when 
the bottoming criterion is satisfied. Since both 
emitter and collector are at earth potential either, or 
both, can be made to act as an emitter by taking the 
base a few tenths of a volt below earth. Thus 
whatever the sign or magnitude of V, the base is just 


APPENDIX 
(Refer to Fig. 8) 
Static Conditions 
When there is no load current I,; I.. = I, (the —_— 
ing current) 
Since V, is conducting the junction of R, and R, 2 
approximately at earth potential. 


Vv 
Hence current in R; = = (2) 
1 
d R = Ve > Ie R, 3 
and .n Rp = R, +R. (3) 
Now base current in V,; = (1—«) I,; — I., . (4) 


and since the difference between currents in R, ‘and Ro 
equals the base current of V): 


Ve—IeRe. Vi 


> = R, = (l—«) I., — I. (5) 
and writing from (1) I. = I,; = I, 

iB Vo Vi 
i | a-s + R, + x |- R, +R. = R, +I1,, (6) 


Dynamic Conditions 

The maximum current output occurs when the whole 
of I,; is diverted into the load, ie.. when I.o = 0. If 
under these conditions we write I,; = I,, we have that: 
base current of V, = (1—«) I, 
and repeating the step that gave us eqn. (5) (remembering 


I = 0 


a = x = (1—a) Ip. — 1. ° (7) 
or In (1l— ig tle (8) 
Comparing (6) and (8), we obtain for the ratio of peak to 
stan current 
Ix si R, 1 
| one ES (9) 


Egns. (6) and (8) give the designer the necessary infor- 
mation about the variation of I, and I,, with I,,, and hence 
their variation with temperature. 
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below earth potential and the base current is 
I,= V,/Rp. 

Now for the open condition of the gate. If 
Point Y (Figs. 10, 11, 12) is taken from —V, to a 
value greater than V,, both emitter and collector 
are cut off and point X takes up the potential V,. 
(This is not exact since the reverse emitter leakage 
current I,,{ produces a drop I,,R across R; this 
incidentally sets an upper limit to R at any particu- 
lar operating temperature, since I,, like I,, varies 
pens 4 with change of temperature. Typically 

eit cor) 

The action of the circuit is thus either to transmit 
the voltage V, from point Z to point X, or to short- 
—— X to earth, depending on the potential 
at ° 

The transistor gate is a most versatile circuit; 
one rather unusual application is a two-way pulse 
routing circuit shown in Fig. 13. 

Point Y is held normally at —V, so that the 
transistor its bottomed. Point X and both outputs 
are hence at earth potential. Input pulses are 
applied at Y and momentarily raise it to +V,, 
where +V,>+V,. The transistor is thus cut off 
and X, for the duration of the pulse, assumes a 
potential approximately +V, or —V,. If this is 
positive, an output appears at A, if negative, at B. 
The input pulse thus produces a pulse at A or B 
depending on the sign of the control voltage Vj. 

A great virtue of this circuit is that since X is 
always within a few millivolts of earth when the 
transistor is bottomed, there is negligible change of 
potential there when V, changes sign. There is no 
risk therefore of step changes in the control potential 
waveform appearing at the output and being mis- 
taken for genuine output pulses. 


+ Emitter leakage current when collector also back-biased. 


International Instrument Show 


EQUIPMENT from 66 manufacturers in ten countries 
(see list below) is being exhibited at the 4th International 
Instrument Show to be held at Caxton Hall, West- 
minster, London, S.W.1, from March 24th to 29th. It 
will be opened each day at 10.30 and close at 6.30 except 
on Wednesday, 26th (9.0) and Saturday, 29th (12 noon). 

_In the past invitations have been sent to those who 
visited the previous year’s show, but the organizers, 
B & K Laboratories, say this is no longer practicable 
because of the increased attendance last year. Applica- 
tions for tickets should be made to the organizers at 57, 
Union Street, London, S.E.1 (Tel.: Hop 4567). 

Austria: Ludwig Seibold. 

Denmark: Bruel & Kjaer, Danbridge A/S, Disa Elektronik. 

France: R., Jobin et Yvon. 

W. Germany: Be'zer-Werk, Dynacord, Deutsche Elektronik, 
Freiseke & —_ Hackethal, intermetall, Rohde & Schwarz, 
Geo. Spinner, Wissenschaft ich Technische-Werkstatten, 

Holland: Peekel Labs. 

Italy: Lares S.R.L. 

Sweden: Magnetic A.B. Sivezs Lab. 

Switzerland: Metro A.G., Muller-Barbieri, Vibrometer Inc. 

U.K.: Advance Components, G. & E. Bradley, Racal, Union 
Radio Co. 

U.S.A.: Advance Electronics Inc., Allen Bradley Co., Ampex 
Applied es Corp., Applied Science Corp., Audio 

Bendix Aviation Corp. Brush Electronics Corp., 
Cascade Research Corp., DeMornay Bonardi, Electric Eye Equip- 
ment Co., Electrical Tidecnsina, Electronic ——— Co., Electro- 
Measurements, Inc., Electronic Research Associates, EI- Tronics 
Inc., General Precision Lab., Gertsch Products Inc., The Heath 
Co., Huggins Labs., International oy Corp. Kay Electric Co., 
Krohn-Hite Instrumen: Co., Co., Narda Corp., Neu- 
tronics Research Co., Norden Racy, Northam Electronics, 
Nuclear-Chicago, Panoramic Radio Products, Polarad Electronics 


Corp., Polytechnic x D Corp., Raytheon Mfg. Co., S.W. 
Industrial Electronics, Sperry Gyr scope Co., Sprague Electric 
Corp., Stoddart Aircra Radio, Tape Cable Corp., Varian 
Associates, Vectron Inc. 
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Controlled Thermonuclear 


RECENT RESULTS OF 
RESEARCH ON 
HIGH -TEMPERATURE 


PLASMAS 


Wien energy is released in 
a nuclear reaction, the total mass 
of the original reacting particles 
is more than the total mass of 
the products, the difference 
being equivalent to the energy 
produced. By collating data on 
the masses of nuclei, it can thus 
be shown that there are two 
types of nuclear reaction which 
release energy. One of these is 
the fission or splitting of nuclei 
of large atomic weight into two 
lighter nuclei, as used in atomic 
bombs or ordinary atomic piles. 
The other, as used in the hydro- 
gen bomb, is the joining or fusion of nuclei of small 
atomic weight into heavier nuclei. 

Fusion reactions have long been reproducible in 
the laboratory by the ordinary methods of nuclear 
bombardment. However, for obtaining an overall 
energy gain this method is quite inadequate, because 
nearly all the energy of the bombarding particles is 
lost in ionizing the target atoms. These losses could 
be avoided by using two colliding ionized beams; 
but in this case the highest particle densities which 
can be achieved are still far too low to give a usable 
release of power per unit volume. 

Thermonuclear Reaction Conditions.—Sufficiently 
high particle densities can be readily obtained in a 
self-reacting system. The obvious way then to make 
the energy of the particles high enough for fusion 
reactions to occur, is to heat up the system until 
this energy is provided by the thermal (kinetic) 
energy of the particles, the reactions then being said 
to be thermonuclear. At the temperatures thus 
necessary, ionization is nearly complete, such a 
completely ionized gas being called a plasma. The 
required temperatures are in fact so high, at least 
tens of millions of degrees centigrade, that in prac- 
tice only those reactions needing the lowest tem- 
peratures need be considered. The energy of the 
reacting nuclei can be smallest when the repulsion 
between their charges which must be overcome 
before any reaction can occur is also smallest. Thus 
the reactions to be considered are those between 
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View of ZETA showing half of the spectacle-shaped transformer primary through 
which the aluminium ring containing the deuterium gas is threaded. The 
spaced stabilizing field coils round the ring are also visible. 


nuclei of low atomic number. The easiest reactions 
to bring about are then found to be those involving 
the heavy isotopes of hydrogen, i.e., deuterium and 
tritium. The temperature required to produce a 
reaction between deuterium and tritium is about 
one half of that required for deuterium alone; but 
this advantage is offset by the scarcity of tritium. 

The rate at which individual thermonuclear 
reactions occur increases as the temperature is in- 
creased, so that the total thermonuclear energy 
produced also increases. Energy is radiated from 
plasmas producing thermonuclear energy mainly in 
the form of bremsstrahlung, i.e., X-rays produced 
when free electrons are deflected by positive ions. 
This radiated energy also increases with tempera- 
ture, but at a slower rate than the total thermo- 
nuclear energy produced. Thus, at a sufficiently 
high temperature (at least 5 x 10° degrees centigrade 
in the reactions of interest) the thermonuclear 
energy produced will equal the energy radiated. 
Assuming no energy is conducted away this then is 
the lowest temperature at which a self-sustaining 
reaction is possible. At such temperatures usable 
amounts of energy per unit volume are released at 
particle densities corresponding to quite low pres- 
sures of the order of 0.1 mm of mercury or less. 
These pressures are, however, greater than those in 
ordinary gas discharges. 

Reasons for Confining the Gas.—The energy con- 
ducted away is proportional to the surface area, 
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Below: Fig. 2. Kink in- 
I stability. The field is 
greater on the inside of 
saat eee Sag ee the bend than on the out- 
ae > 2 side, so that the dissimilar 
aS teeter al forces on the currents | 
H tend to make the bend 
larger. 
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Above: Fig. |. Pinch effect. 
The field H forces inwards 
currents such as | in the outer 
part of the discharge. 


whereas the thermonuclear energy produced is pro- 
portional to the volume. Thus the conduction can 
be relatively reduced by increasing the size of the 
system. At the pressures and temperatures we have 
discussed, however, it will still far exceed the 
radiated energy for any practical size of system. 
Thus, to operate at the lowest possible tempera- 
ture, conduction must be prevented by separating 
the reacting gas from the walls of the container by 
means of a suitable force. Moreover, at the low 
plasma densities used, the average distance of about 
50,000 km between collisions is so long, that unless 
such a containing force is used, the particles 
will escape from the reacting region. This long 
distance between collisions also means a long 
average time interval (about ten seconds) between 
energy-producing collisions. Thus to ensure that 
the fraction of nuclei which take part in thermo- 
nuclear reactions is large enough to give a net energy 
gain, the gas must be confined for a time of the order 
of a second. 


Fruitless Confinement Methods.—Gravitational 
attraction is only possible as a means of confinement 
in systems of stellar mass. However, at these 
temperatures and densities the ionized gas is about 
one hundred times as good a conductor as copper, 
and this suggests that electric or magnetic fields 
could be used to confine it. Electric fields cannot 
be used both for theoretical and practical reasons. 
Theoretically, Earnshaw’s electrostatic theorem 
shows that no stable equilibrium position would be 
possible, and also, a confining field for the electrons 
would tend to disperse the positive ions. Practically, 
the fields required, of the order of 10’ volts/cm, are 
much higher than the highest which can be 
produced. 


Pinch Effect.—Confinement by means of mag- 
netic fields is feasible. Fields of about 10° gauss 
are required, and these can be produced in the 
plasma volume by currents of the order of 10’ 
amperes. The simplest way to produce a field in 
the right direction is to pass a current through the 
gas, when the direction of the field may be deter- 
mined by the corkscrew rule. The force on currents 
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flowing through the outer part of the discharge is 
then inwards (by Fleming’s Left Hand Rule) as may 
be seen from Fig. 1, this being known as the pinch 
effect. By considering the discharge as being com- 
posed of a number of parallel currents, the pinch 
effect may also be regarded as being due to the 
attraction between parallel currents in the same 
direction; this attraction being caused by similar 
interaction with the magnetic fields produced by the 
currents. Such high currents, possibly together with 
adiabatic compression produced by the pinch effect 
or otherwise, will in any case have to be used to 
heat the gas sufficiently. Thus this method of con- 
finement is both simple and convenient. 

Unfortunately, the pinch is unstable, any small 
displacement at right angles to its length increasing 
until the plasma column is disrupted. This is 
because the magnetic field at the concave portion 
of such a kink is increased and that at the convex 
portion is decreased, as shown in Fig. 2. Thus the 
inwards attraction is increased at the concave por- 
tion and decreased at the convex, thus producing a 
net resultant force tending to increase the kink. 
The increase in the size of a kink is in fact extremely 
rapid, and the plasma column becomes disrupted in 
less than a few microseconds. 

Avoiding Kink Instabilities—Two methods of 
counteracting this instability have recently been 
reported. One of these is simply to use a metal 
conducting container for the gas. If the plasma then 
moves from a central position its magnetic field 
induces eddy currents in the container walls in such 
a direction that by Lenz’ law their associated mag- 
netic field produces a force on the plasma back 
towards its central positign. 

The other stabilizing method is to apply a mag- 
netic field along the discharge. This field becomes 
almost completely trapped in the discharge as it con- 
tracts. This is because, owing to the very high 
conductivity of the plasma, any movement of the 
field through it would induce such high currents 
that their associated fields would cancel out the 
field movement through the plasma. Similar 
effects are observed with superconductors. Any 
kinking of the discharge then distorts the trapped 
field so that the kinking is opposed, as would also 
happen if the field lines were repiaced by their 
usual stretched elastic band analogues. 

A consideration of the paths of the individual 
charged particles also shows how a magnetic field 
inhibits motion at right angles to it. In this case, 
the paths become circles with radii inversely pro- 
portional to the field strength. Because of this coil- 
ing up of the motion of the particles, the mean 
distance between collisions for movement at right 
angles to the field becomes roughly equal to the 
radius of the circular motion. The mean distance 
between collisions may thus be_ considerably 
decreased, this making the rate of diffusion much 
less. 

No confinement of the plasma length is provided 
by the pinch effect. The obvious way to avoid losses 
at its ends is then to close it upon itself to form 
a ring. The heating or pinching current in the dis- 
charge must then be obtained by induction, such 
as simply by making the whole ring the single-turn 
secondary of a pulse transformer. The high cur- 
rents required can be produced by discharging 
a condenser through the primary. The metal con- 
tainer must be subdivided into a number of insu- 
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lated sections to avoid short circuiting the current 
input to the discharge. 

Most of the published experiments have followed 
this general line of attack, though other methods 
are also being developed in America. In some 
cases linear discharges have been used, and also 
stabilization solely by means of a longitudinal field. 
Temperatures of several million degrees centigrade 
have been generally obtained. 

ZETA.—The longest containment time which has 
been achieved is 5msec in ZETA at Harwell. Here 
temperatures up to 5x 10° degrees centigrade have 
been reached in deuterium gas at pressures of from 
10-* to 10-*mm of mercury. The containment 
time and temperature are at present only limited by 
the available power input which it is hoped to 
increase shortly. 

ZETA uses a ring discharge container of one metre 
bore and three metres mean diameter. This threads 


the two halves of the spectacle-shaped transformer 
primary through which 1600uF at 25kV are dis- 
charged to give up to 2x 10° amperes in the deut- 
This gas is initially weakly 


erium gas “ secondary.” 


Part of the power supply for ZETA 
showing from left to right, above, 
matching choke, pulse shaping re- 
actor, saturable reactor initial 
current limiter, and below, dis- 
charge switch, alternative dis- 
charge ignitron and resistor, and 
charge current limiting valve; afl 
connected to the high voltage co- 
axial cable. The condenser room 
is at the rear. 
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ionized by a discharge at 4 Mc/s using about 1kW 
of power. The stabilizing field used is quite small, 
about 200 gauss, though this is rather less than 
that used in other experiments. It is produced by 
coils wound round the ring. The container is made 
of one inch thick aluminium, subdivided into 48 
insulated sections. 


Plasma Diagnostics.—Owing to the use of a mix- 
ture of ions of opposite charges and different masses 
(electrons and nuclei), in the simultaneous presence 
of magnetic and electric fields in various directions, 
under conditions where radiative and nuclear effects 
are important, and with the possibility of oscilla- 
tions, transients and turbulences, very complicated 
processes can occur for which the theory is often 
only approximate. 

A wide variety of measuring techniques are there- 
fore used. ‘Taking non-electronic methods first, 
there are the spectroscopic techniques used in study- 
ing the stars modified to deal with the higher 
temperatures. An important example of these is, of 
course, the measurement of temperature from the 
broadening of line spectra produced by the Doppler 
effect for thermal motion. Densities can also be 
measured in this way, and electric and magnetic 
fields (Stark and Zeeman effects) and overall motion 
may also produce line broadening. Impurities 
must be used, as the deuterium, being almost 
completely ionized, produces little fixed frequency 
radiation. Conversely, the presence and amount of 
impurities may be detected from the spectral lines 
they produce. This can give information about any 
erosion of the container walls due to bombardment, 
vaporization or arcing. Impurities are undesirable 
because the radiation increases rapidly for other 
nuclei of higher atomic number. The temperature 
can also be measured from the noise produced at 
millimetre wavelengths. 

High-speed photography of the discharge details 
can be carried out through suitable windows. 
Measurement of the total light output is also valu- 
able. 

ong nuclear measurements, the observation 
of the neutrons which are emitted from fusion 
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reactions can give information on the temperature, 
density of spatial distribution of the plasma. 
Such neutrons should be detectable at much lower 
temperatures than those necessary to give a power 
gain from thermonuclear reactions. Unfortunately, 
various types of electromagnetic disturbance can 
also accelerate the deuterons to produce neutrons, 
and it is difficult to distinguish with certainty be- 
tween these two effects. High energy X-rays are 
also produced in the plasma. 

Electric and Magnetic Measurements.—A simple 
measurement of voltage and current in the pinch 
can be used to determine its radius. Neglecting 
resistive effects we have V=d/dt (LI)=LdI/dt+ 
IdL/dt, where L is the inductance and t the time. 
Inserting measured values for V, I and dI/dt then 
gives an equation which can be solved for L as a 
function of time. L is also a known function of the 
pinch dimensions. 

Magnetic fields can be measured from the cur- 
rents they induce in coils both in and outside the 
discharge. When such fields are trapped in the 
plasma this measurement also determines its motion. 
Electric fields and ionization may be measured from 
the current between two electrodes at different 
potentials inserted in the gas (Langmuir probe). The 
use of probes in the plasma is limited by the need to 
avoid disturbances and losses. 

By observing the transmission or reflection of milli- 
metre waves in the plasma, data on its refractive 


index may be obtained. Since this is equal to [1-8.1 
x 10° (n/f)]* where n is the number of electrons 
per cubic centimetre and f the frequency in c/s, this 
also gives a measure of the electron density. 

Energy Extraction.—Ideas on this are of course 
entirely theoretical at present. The obvious method 
is to extract heat from the discharge as it eventually 
reaches the container walls. 

The emitted neutrons could possibly be used to 
control or initiate a modified fission reactor. Their 
energy could be recovered by absorbing them in 
lithium six. The resulting nuclear reaction, besides 
giving off energy, also produces tritium which could 
be used in the discharge. 

An exciting possibility is to use the magnetic field 
arising from the plasma to induce current directly 
in an external circuit. 
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I.T.A. ST. HILARY STATION: DETAILS OF THE PYE TRANSMITTER 


PROGRAMME transmissions from the new I.T.A. 
station at St. Hilary, near Cardiff, began on January 


14th. Only three months had been needed for the 
installation and testing of the Pye _ transmitting 
equipment. 
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The 20-kW (200 kW e.r.p.) vision and 5-kW sound 
transmitters have been given a similar design, except 
for their final output stages, to reduce the number of 
spare valves and components required. Each consists 
of a crystal drive, stable in frequency to better than 

1 part in 10’, whose 3-watt output is 


to give the carrier frequency. The 30- 
watt output from this unit is amplified 
to levels of 500 watts and 5kW in the 
next two stages. 

In the vision transmitter the picture 
modulation is applied to the grids of 
the 5-kW amplifier valves. The modu- 
lated signal output drives the cathodes 
of the final vision output amplifier, 
which uses two 4W,20000A tetrodes in 
a grounded-grid double-cavity resonant 
circuit. The sound transmitter is anode 
and screen modulated in the final out- 
put stage which uses only a single 
4W,20000A valve. 

Coaxial cable is used throughout the 
additional G.P.O. vision links which in- 
tegrate the new station into the whole 
I.T.A. network. In most cases, after 
double frequency changing, signals are 
transmitted on a carrier frequency of 
1.056 Mc/s in the band 0.5 to 4.0 Mc/s. 


Console contro! equipment for the I.T.A. 
St. Hilary station. Also shown facing 
the operator is the 20-kW vision trans- 
mitter. 
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The BRIMAR 5965 is a Trustworthy miniature double 
triode designed for use in high-speed digital computers. 
Each triode section features a high zero-bias anode 


current, a sharp cut-off characteristic, and a separate THE TRUSTWORTHY Type 


cathode connection. In addition, the balance of the 
cut-off characteristic between the two sections 


is controlled. The heater-cathode construction is 
designed for dependable service under conditions of 
intermittent operation. When used in ‘‘ on-off ’’ 
control applications, the 5965 will maintain its emis- 
sion capabilities after long periods of operation under 


cut-off conditions. 
for use in MINIATURE DOUBLE TRIODE 


HIGH SPEED DIGITAL COMPUTERS 


ooo seed pee (A.C. or eee yar + { 24 
VE! BRIMAR 5965/1 eater Current as e amp. 
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TYPICAL OPERATION (Computer Service, Each Section) 
On Condition Off Condition 
‘t-/ Anode Supply Voltage... nae sae soo 150 150 volts 
Anode Load Resistor _..... ne cae aie 7,200 7,200 ohms 
Grid Voltage cc = = a Ot — volts 
| Anode Current, approximate eae ove 10.5 —m 
Grid Voltage for lg = 150A approx. t ooo _ —5.5 volts 


- r t Approxi value of grid voltage with grid current adjusted for 
7 Ty = approximately 140,A. 


ANODE CURRENT mA 


t The grid voltage required to produce 150uA in one section normally 
i y + aa will not differ by more than 1.5 volts from the grid voltage required 
y v 3 > to produce 150A in the other section with an anode supply voltage 
C F 2 of 150 volts and an anode load resistor of 7,200 ohms. 
» = =-2=6= 
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Standard Telephones and Cables Limited 


(Regd. Office: Connaught House, 63 Aldwych, London W.C.2.) 


FOOTSCRAY, KENT. Footscray 3333 
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TRANSISTORS 


EDISWAN transistors 


MAZDA 


If you are manufacturing or designing electronic 
equipment you will find this folio of data sheets helpful 
as a source of reference. It gives you comprehensive 
information and characteristic curves covering the 


whole range of EDISWAN Mazda transistors. 

at f ° Simply ask for the P-N-P Transistor Folio 

7 ‘ on your business notepaper. 
SIEMENS EDISON SWAN LIMITED 

; 155 CHARING CROSS ROAD, LONDON, W.C.2, AND BRANCHES 


TELEPHONE: GERRARD 8660. AN A.E.I. COMPANY 


TELEGRAMS: SIESWAN WESTCENT, LONDON 
crc 15/4 
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WAVE MECHANICS 


Different Laws for a Small-Scale Universe 


- month we considered the two basic ingredi- 
ents of the universe: mass and energy. They seem 
so obviously different in kind—one being the most 
material thing about matter, and the other somewhat 
abstract—that it was surprising to find that each can 
be converted into the other at a fixed rate of ex- 
change. Still, this didn’t necessarily mean that they 
had much in common, any more than pound notes 
have much in common with 18 days’ tour of the 
Tyrol, apart from being exchangeable at a certain 
rate. 

It had been known for a long time that matter was 
made up of atoms, which come in certain fixed sizes; 
and even though atoms were later found to be made 
of electrons, protons and neutrons, these were par- 
ticles of certain definite sizes. Energy, on the other 
hand, seemed quite different—something that could 
be handed out in any quantity, large or small. It 
could be radiated from place to place as light, heat, 
radio, X-rays, etc., and although as great a scientist 
as Newton had held some queer notion about light 
consisting of streams of particles, that was hundreds 
of years ago and had long since been thrown over- 
board because of the overwhelming evidence that all 
these kinds of radiation were electromagnetic waves, 
which of course streamed forth continuously and were 
capable of having any amplitude. 


Packets of Energy 


But with the dawning of the twentieth century, 
evidence was accumulating which just didn’t fit these 
apparently soundly established principles. So Planck 
put forward his quantum theory that energy is not 
radiated as a continuous flow but in “ packets” or 
quanta, the sizes of which are directly proportional 
to the frequency of the radiation and are not related 
at all to its intensity. This theory seemed (to say 
the least) unlikely, but has become more and more 
firmly established as it has been found to agree with 
more and more experimental facts. You may 
remember that one of the things it was invented to 
explain was that high-frequency radiation, however 
small in amount, is able to ring the bell of atomic 
“Try Your Strength” machines, where unlimited 
quantities of low-frequency radiation completely fail. 
The thing is expressed a little more scientifically in 
Planck’s equation which we noted last month: 
in which h is Planck’s constant (6.6 x 10—** joules per 
c/s), and E is the amount of energy in each quantum 
of radiation at frequency f c/s. Yellow light has a 
frequency of about 5 x 10"* c/s, so its energy is radi- 
ated in quanta of 6.6 x 10—**x 5x 10"*=3.3 x 10” 
joules. Now a joule is a watt-second; that is to say, 
the amount of energy equal to a power of one watt 
working for one second. It can also be called a volt- 
amp-second, or (since a current of one amp flowing for 
one second carries a charge of one coulomb) a volt- 
coulomb. Since the energy of a single quantum of 
even high-frequency radiation is very small, it is more 
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conveniently expressed in much smaller units. An 
electron carries a charge of only 1.6 x 10—-'* coulombs, 
so a volt-electron or electron-volt (eV) is a convenient 
unit for small amounts of energy. Our quantum of 
yellow light, for instance, is 3.3 x 10—'’/(1.6 x 10—*”) 
=2eV. This is equal to the amount of kinetic energy 
acquired by an electron in “ falling” through a differ- 
ence of potential of 2V, say between cathode and anode 
of a diode. It is analogous to the 2 ft-lbs of k.e. 
acquired by a 1 lb weight in falling 2 ft. 


Contrasts in Quanta 


In the same simple way we can calculate that each 
quantum of energy emitted-from the Crystal Palace 
television station with all the majesty of its 200 kW 
e.r.p. is rather less than one fifth of one electron- 
microvolt—like a grain of grit to the dog-carrying 
sputnik radiated by the dimmest candle. At the other 
extreme come quanta of 10,000 eV upwards from 
X-rays, and of many millions of eV in cosmic rays. 
It is just as well that they are so thin on the ground! 

The difficulty is to reconcile this sort of thing 
with all the evidence to show that radiation consists 
of waves. As regards radio, no one seems even to 
attempt to do so. The wave concept still reigns 
supreme. The reason presumably is that the radio- 
wave quanta are so insignificant individually and so 
numerous that there is no more inducement to con- 
sider them than there is to take account of each 
separate molecule when pouring out the tea. One 
is more likely to notice that by blowing on tea one 
can form it into the most convincing-looking minia- 
ture waves! X-ray quanta, on the other hand, are 
like the lumps of sugar—much fewer, but each cap- 
able of creating quite a noticeable splash. So it is 
usual to consider this high-frequency radiation as 
quanta rather than waves. 

To introduce the subject of loudness in last 
November’s issue, I drew what seems to have been 
accepted without question as a reasonable repre- 
sentation of an air wave by varying pencil-shading 
along a strip of paper. Although the general im- 
pression at a glance was that the depth of shading 
varied continuously in a wavelike manner, looking 
at it through a magnifying glass would reveal that 
this impression was produced by the varying density 
of grains of graphite. One could put it this way: 
that the intensity of air-wave pressure at any point 
was represented by the probability of finding a grain 
of graphite at that point. The physicists’ statement 
that radiation consists of “ waves of probability ” may 
sound very baffling until we realize that the same 
thing applies to this pencilled picture of a wave. 

So the picture is a help. But if we’re not careful 
we shall be misled by it. If we follow it up too 
closely we’ll visualize a radiator sending out a cloud 
of photons (as these quantum-sized packets of 
energy are called) gradually increasing in density as 
the positive peak of what we otherwise describe as 
the wave is reached—and then we will be stuck to 
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describe what happens during the negative half- 
cycle, for there are no negative photons. Even if 
there were they wouldn’t correctly represent a nega- 
tive half-cycle. The mistake (for which I with my 
pencilled airwave analogy am chiefly to blame) is in 
supposing that the density of photons represents the 
instantaneous value of the wave, whereas it repre- 
sents its power intensity or mean square value. ‘he 
frequency of the radiation is not conveyed by the 
photon density being broken up into a wavelike 
distribution, but by the size of their quanta. If each 
one is about 2eV and some of them reach our eyes 
we say “Ha! there is a yellow light!” (or words to 
that effect) and, performing optical tests on them, 
we find they behave in many respects as if they 
were waves of frequency 5 x 10'* c/s (=500 
MMc/s) and length 6 x 10—* cm. That being so, 
it is allowable and convenient to make use of wave 
mathematics so far as applicable. At the low-fre- 
quency end—and that includes all our radio, even 
microwaves—it is applicable practically all the way. 
They are therefore commonly called waves, even by 
people who know differently. 


Travelling Through Space 


While this makes it hard for us to accept the 
particle idea, we must admit that it clears up at 
least one major difficulty—how the supposed waves 
cross empty space, since it has been demonstrated 
that there isn’t even an ether to carry them. 
Particles, on the other hand, travel most easily 
through space that is completely empty, which is 
also a feature of radio “waves” and light. 

Almost as soon as people had been driven to the 
conclusion that these “waves” of radiation were, 
in spite of all appearances to the contrary, streams 
of particles, another line of research was demonstra- 
ting that streams of particles (to wit, electrons) 
behaved in some respects as waves! Although such 
a thing is singularly difficult to visualize, there is a 
certain rough logic in it. The rigid distinction 
between mass and energy, each with its separate 
Law of Conservation, had already been broken 
down, yielding a single Law of Conservation 
of Mass-cum-Energy. So it is appropriate 
that the rigid distinction between waves 
and particles should break down into something 
which seems to be both at once. But just as the 
queer tricks that things get up to in Einstein’s 
relativity are only significant at extremely high 
speeds, the particle aspect of radiation is only 
significant at very high frequencies and the wave 
aspect of particles is only significant in very small 
sizes. So although theoretically the traditional “ hail 
of bullets” from the ruthless foe behaves to some 
extent like a beam of light, the extent is negligible. 
When one gets down to the electron size, however, 
the situation is quite different. So different that the 
behaviour of electrons cannot be explained or 
described at all fully on the assumption that they are 
just very small particles, but only on the assumption 
of a strongly wave-like nature. 

The working out of this theory, which has been 
very successful in elucidating the behaviour of elec- 
trons, especially as components of atoms, is known 
as wave mechanics; and the worker-out-in-chief was 
Schrédinger. The name “wave mechanics ” is likely 
to have a discouraging sound, bringing together as 
it does two ideas which do not seem to make much 
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sense in combination. But then in atomic physics 
one must be prepared to abandon so-called common 
sense, which is no more than the really rather stupid 
mentality of the Jovian giant who assumed that the 
bricks of which earth houses are built are themselves 
tiny houses. It is equally stupid of us to expect that 
the ultimate “ bricks” of the material objects we can 
see are similar in nature only smaller. It is rather 
presumptuous to expect to be able to understand 
their real nature at all. But wave mechanics has 
enabled people to get a much better insight than 
the “ tiny billiards ball” ideas of the past. 

This is where we take up again the unsolved 
puzzle of last month—the atom, which we know con- 
sists of a number of electrons around a nucleus. 
Because these are oppositely charged, there is an 
electric force tending to draw the electrons towards 
the nucleus. This sort of situation is familiar to us 
on our earth, where there is a gravitational force 
tending to draw all other bodies to it. We know 
that the electrons do not in fact ever fall right down 
to the nucleus, so something must keep them up. 
Their obvious counterpart would seem to be the 
moon, which stays up by revolving around the earth 
at a suitable rate. But whereas a moon’s orbit could 
be at any radius, provided the rate were suitable, 
it is known that there are only a limited number 
of possible “orbits” for electrons. And anyway, 
why don’t any ever fall? Even sputniks do so in 
time, and millions of meteors fall to the earth—or 
at least its atmosphere—every day. 


Calculated Probabilities 


The answer is given by wave mechanics. Un- 
fortunately it is essentially mathematical, so it is not 
at all easy to visualize even in roughest outline, but 
it goes something like this: 

The ordinary laws of mechanics, which apply very 
well to moons and sputniks around the earth, prove 
inadequate when the scale of the system is as small 
as electrons around a nucleus. In both systems 
there are satellites moving in a field of force; the 
moon moves in a gravitational field and the electron 
in an electric field. Because of the small scale of 
the electron, the equations of mechanics relating 
to its motion around the nucleus are modified in a 
way closely similar to the equations of the wave 
theory of light relating to a beam in a medium of 
varying refractive index (such as the air above a 
hot radiator, which bends the light rays so that the 
air is seen to shimmer). We have already noted 
that the intensity of light anywhere means the prob- 
ability of finding a photon there, but that it can 
nevertheless for convenience be reckoned as the 
strength of an imaginary ether wave vibration. Cor- 
respondingly in wave mechanics, the probability of 
finding a particle anywhere can be reckoned in terms 
of imaginary wave vibrations of another kind. It 
turns out that this modification makes no significant 
difference unless the particles are very small; when 
they are as small as electrons the particle-likeness 
gives place very considerably to wave-likeness. 

Even if I were capable of expounding the mathe- 
matics of wave mechanics, this would rot be the 
place to do it. There are plenty of books. But in 
passing I suspect that there is quite a close analogy 
between the nature of electrons and (a) the behaviour 
of radio signals in the ionosphere, and (b) the distor- 
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tion of pulses in line transmission, discussed by 
Thomas Roddam in last December’s issue. 

The above summary of wave mechanics is prob- 
ably as clear as mud, but I hope that one shining 
pearl can be salved from it—the bit about the prob- 
ability of finding an electron. For lack of anything 
better we have been talking in terms of the now out- 
moded electron orbits around the atomic nucleus. 
There is never any chill feeling of doubt about the 
precise position of the moon at any moment; if we 
do not personally know, we are quite sure the astro- 
nomers do. Even sputniks can be plotted with con- 
siderable accuracy. But to extend this idea of precise 


, position to bodies as small as electrons has been 


found to be illusory. The best we can do is write 
an equation or plot a curve showing the relative 
probability of a body being at various points in space. 
With all except very small bodies the indication is a 
virtual certainty for one position and a negligible 
probability everywhere else. But an electron can only 
be pictured as a haze of probability around the 
nucleus. The simplest atom, of course, is a hydro- 
gen atom, with only one electron; and Fig. 1 is a 
curve showing the probability against radius from the 
centre of the atom. This should not be taken to mean 
that the electron is actually at a certain constant 
radius which we don’t happen to know exactly; it 
means that the electron is on the move all the time 
and at any given moment it could be anywhere, but 
that the chance of its being at any particular distance 
from the nucleus is proportional to the height of the 
curve in Fig. 1 at the point representing that distance. 
The curve shows that at distances greater than two 
hundred-millionths of a centimetre (=2 Angstrém or 
2A) the chance is small. 

As Fig. 1 shows, the most probable radius is 0.534. 
The interesting thing about this is that according to 
the older (orbit) theory, due to Bohr, the radius of 
the orbit nearest the nucleus (seat No. 1 in our atomic 
restaurant, or the lowest energy level) was 0.53A. 


Elusive Electron 


This substitution of a probability haze for a clearly 
defined orbit seems to be a retrograde step, and one 
may well ask if it is really necessary. Why shouldn’t 
mathematicians who are clever enough to think up 
such a system as wave mechanics be able to specify 
the precise movements of their satellite, like the 
astronomers can do standing on their heads? The 
answer comes, quite definitely and relentlessly, that 
neither in theory nor practice can anyone ever tell 
exactly where any electron (having a fixed energy) is. 
Accustomed as we are to scientists having the answer 
to really difficult questions at once and impossible 
ones at short notice, this unanimous ignorance con- 
cerning what one would have thought was routine 
stuff is astounding. It has at least been dignified by 
a special name—Heisenberg’s Uncertainty Principle. 
Naturally we hasten to make all sorts of bright sug- 
gestions as to how an electron could be located, and 
the scientists explain with as much patience as they 
can that all these methods involve some sort of obser- 
vation, and the observation is bound to affect the 
momentum (and hence the energy) or position or 
both, to an extent that is decisive when the thing 
observed is as small as an electron. One is apt to 
assume, for example, that just looking at a thing 
leaves the thing unaffected; but it is only because the 
thing is emitting quanta of energy that it is visible, 
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and such emission alters the state of the emitter even 
before it reaches the eye of the observer. 

But to get back to where we were with wave 
mechanics before that interruption. When the basic 
equation (the Schrédinger equation) is applied to the 
particular case of an electron in the field of force 
around its nucleus, the result is a general equation 
with only a limited number of physically possible 
solutions. The celebrated Ohm/’s-law equation, 
I=E/R, is an example of a general equation, in 
which theoretically E and R—and therefore I—can 
be absolutely any quantities. But if the only resistors 
in the world were identical carbon blocks and the 


Fig |. Relative probability of finding an electron at different 
distances from the centre of a hydrogen atom, when the 
electron is at its basic or lowest energy level. 


only sources of e.m.f. were lead/acid cells, then the 
current I could in practice only have certain values, 
functions of whole numbers (the numbers of blocks 
and cells in series and parallel arrangements). And 
so it is with the Schrédinger equation applied to 
atoms. The total energy of an electron as part of an 
atom is made up of potential energy, which is less 
the nearer the nucleus it is (compare a weight at 
different heights above ground) and of kinetic 
energy, which is greater the nearer the nucleus it is, 
because it has to move faster. This increase in k.e. 
only half offsets the loss in p.e., so the total is less 
at short radii. The Schrédinger solutions correspond 
to certain isolated energy levels, each with its haze of 
probability differently spaced around the nucleus. 
Because Fig. 1 applies to radii in any direction 
from the nucleus, the haze represented by it must be 
spherical in shape. That seems so natural that we 
may be surprised to learn that most of the other 
hazes, corresponding to higher energy levels, are not 
spherical but stick out sideways like the solid polar 
diagrams of directional aerials. Their forms are 
determined by the Schrédinger whole numbers. 
These come in sets of three, each set representing 
a possible electron haze or energy level. In each of 
these there can actually be two electrons. But this 
is not really a breach of the Pauli Exclusion Principle 
(the dignified name for the no-petting rule which 
decrees that only one person shall occupy any 
restaurant seat at any one time). Part of the ke. of 
the atomic electrons is due to their spinning around 
themselves as well as around the nucleus, as the 
earth spins on its axis while revolving around the 
sun. And because the two electrons that both answer 
to the same three-figure code specification spin in 
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opposite directions, a fourth figure can be added to 
the code to indicate direction of spin. So although 
the seats are in pairs, each seat (distinguished from 
all others in that restaurant by its own four-figure 
code) will take only one electron. 


Coded Specification 


The modified picture of an atom that emerges 
from wave mechanics thus consists as before of the 
nucleus surrounded by a certain number of electrons, 
depending on what the atom is an atom of, but in- 
stead of each electron being locatable in an orbit of 
definite radius it is marked by a haze, the density of 
which at any point represents the probability of its 
being there. Although this seems vague, the size, 
shape, position and density-pattern of the haze is 
quite precisely defined by a four-figure code sign. 
These code signs are confined to a quite moderate 
range of whole-number combinations, specifying the 
individual seats in any of our atomic restaurants. 
Every electron in an atom must occupy a separate 
seat (Pauli Exclusion Principle). The seats occur in 
groups, corresponding to the restaurant tables; those 
in a given group are distinguished by having the same 
first figure in their code signs. Most of them are 
divided into sub-groups, indicated by the second 
figure. Each seat is a certain energy level, beginning 


with No. 1 (code 1-0-0-a or b) nearest the nucleus 
with the lowest energy. An electron can be kicked 
up into a vacant higher-energy seat, if a sufficient 
quantum of energy to do it comes in from some- 
where. Such an electron tends, however, to drop 
back from this elevated position, and in so doing 
gives up a quantum of energy equal to the difference 
between the energy values of the two seats concerned. 

Exchanges of this kind are constantly going on, 
and are of especial interest to readers of Wireless 
World. For instance, the atoms in the fluorescent 
screen of a TV tube are supplied with energy by the 
high-speed electrons shot at them from the gun; 
their own electrons are pushed thereby into higher 
energy levels, and quickly drop back again. The 
kind of atoms put there by the manufacturer were 
chosen by him so that the differences in energy 
levels were such that the frequencies of the radiation, 
as calculated by Planck’s equation, are distributed 
broadly between 400 and 800 megamegacycles per 
second, these being the frequencies that make up 
white light. 

This is only one of many examples of these elec- 
tronic energy exchanges, which are the subject we 
have been pressing on towards all the time. Next 
month we go into more detail about how they happen 
and the results produced. 


LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


The Clark Cell 


I OPENED W.W. in some trepidation this morning, 
fearing to read that both “Free Grid” and “ Diallist” 
had been asked to resign for stating that the e.mf. of 
the Clark cell was 1.1 volts. Kaye and Laby, whose 
physical and chemical constants have supported my 
left elbow since 1919, say that it is 1.433 volts at 15°C. 
As a very junior egghead I used to buy my bell-wire 
and cables in coils of 110 yards and I used to believe that 
if one put 110 volts in at one end, 100 volts came out 
at the other; not for long. Anyhow 110 volts made a 
nice “long” volt on the analogy of a “long” calorie. 
Little Hadham, Herts) HUMPHREY DENHAM. 


Tape Speeds 


IN connection with the recent discussion of the tape 
speeds I would like to supply the following information. 

The Deutsche Normenausschuss (DNA)—German 
Standards Committee—divides tape recording equip- 
ment into different “classes” according to the tape 
speed. Its standard, DIN 45 511*, distinguishes between 
five classes which correspond to the following speeds: 


» | 3 “| , s 


| Class | 

| (cmjsec)| 76.2 | 38.1 19.05 | 9.53 | <9.53 | 
| Tape speed (jnisec) | 30 is: “|- es 75 | ac 

| 


3 


For class 5 the speeds of 9.53/2, 9.53/4, 9.53/8, etc., 
cm/sec are preferred. It can be seen that the class 
number immediately gives an indication of the tape 
speed. Without resorting to new units this classification 
seems to be a convenient way of describing a tape 
recording system. The same standard (DIN 45 511) 
also covers thé electrical properties of the different 


* Published by Beuth Verlag, Cologne, Germany. 
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classes, e.g., frequency response, input and output volt- 
ages and impedances, signal-to-noise ratio, etc. 
P. E. BECKMANN, 
University College of North Staffordshire. 
Keele, Staffs. 


I WAS interested to see your editorial comment and 
Mr. Davies’ letter concerning tape speeds in the 
February issue. It is indeed praiseworthy that an inter- 
national basic speed should be agreed upon, and the 
round figure of 30 is convenient for us. It is unfortunate 
that fractions occur when it is divided by a factor 
(standardized as a multiple of 2) to give the slower 
speeds. 

But why divide? For example, 1% could be written 
as 30/16, which is not only easy to write but shows 
the relation to the basic speed, and makes it very easy 
to calculate the playing time, since with 150 feet of 
tape the playing time in minutes is equal to the above- 
mentioned factor. 

Example: Speed 30/16 in/sec, length 600ft. 


Playing time=16 X 50> 16X4=64 minutes. 


I hope, if this or a similar notation is adopted, that 
the whole fraction is used, and not the factor alone, 
which is inversely proportional to speed. 

Birmingham, 13. DL, CLAY. 


AS a very early wireless man I recall visiting Copen- 
hagen in 1910 and meeting Dr. Poulsen, of arc fame. 
He demonstrated his Telegraphone to me and I always 
associate tape recording with this brilliant man. For 
your proposed unit Poulsen is probably too long, but 
“Teleg” might do. What about “ Dane”? 

London, W.4. H. ANTHONY HANKEY. 


FOLLOWING “Free Grid’s” remarks and Mr. H. 
Davies’ letter in your January and February issues re- 
spectively, you invite suggestions for an appropriate 
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name fox ihe unit of tape speed. I would like to offer 
one. 

Before doing so, may I comment on the suggested 
origin of the multiple of 11 prevailing in power-supply 
voltages and referred to by “ Diallist” and “Free 
Grid.” I have always understood, admittedly in a 
vague sort of way, that it was based on a tentative 
maximum regulation figure of 10 per cent. To be more 
explicit, if you generate at 110 V and assume a 10 per 
cent drop under the worst conditions, i.e., at the end 
of a long, not overloaded line, you would at least have 
a terminal voltage of 100 V, a nice round figure. 

I, like Mr. Davies, do not know why 77 cm/sec pre- 
cisely was adopted as the standard tape speed in 
Germany but again, in a rather nebulous fashion, I 
understood it was for the following sound reason. The 
German Magnetophon spool was designed to hold a 
1,000-metre length of tape, a good all-round figure. At 
a speed of 77 cm/sec the playing time for a full reel is 
nearly 22 minutes; time for a 20-minute programme 
plus an 8 per cent margin. 

I think it rather a pity that you should turn down 
“Free Grid’s ” suggestion of the Stille as a unit of tape 
speed. Its singular aptness is appreciated only when 
one grasps the significance of his proposal that 100 Stille 
should correspond to 1% in/sec. On this basis, one 
Stille would presumably be 0.01875 in/sec, a tape speed 
at which you could reasonably say that one Stille was 
a little stiller than two Stille. If, as I suspect, “ Free 
Grid” intends the Stille to be used not as a factor but 
as an exponent like the decibel, i.e., tape speed=13 x2 
to the power (—100+ St.) in/sec, then one Stille would 
be a little stiller still 

Seriously, why not “ Poulsen” as a suitable name for 
the unit since, if anyone is entitled to be called the 
father of magnetic recording, surely it is Valdamar 
Poulsen? B.S. 1991 already gives two meanings for P. 
Who are we to boggle at a third? 

Slough, Bucks. H. G. M. SPRATT. 


F.M. Discriminator Bandwidth 


I WOULD like to point out that a further advantage of 
a wide-band discriminator, discussed by Dr. Phillips in 
the December 1957 issue, is that this avoids the two 
“side lobe ” responses characteristic of a set with a fairly 
wide i.f. bandwidth and narrow discriminator. These 
side lobes occur at the ends of the linear part of the 
discriminator response and give rise to three tuning 
points instead of the usual one, though the two outside 
ones are weaker, and distorted. 

By using a discriminator bandwidth that is wide com- 
pared to the if. bandwidth these side lobes fall well 
outside the if. pass band and are eliminated. Here 
it is not possible to tune to a side lobe, which has been 
known, giving rise to complaints of poor a.m. rejection! 

Higher St. Budeaux, Devon. A.M. PEVERETT. 


Discrimination at H.F. 


IT is often suggested that our wives do not like “ high- 
fidelity’ because they are more sensitive than we are 
to the distortion in the treble made more liable by the 
wider frequency range. But, if this is the case, why is 
it that, at least’ in my experience, they never correctly 
tune in a radio receiver but always leave it sounding more 
or less “screechy ” ? 
D. J. KIDD. 


Edgware, Middx. 
“Do It Yourself” Interference 
MAY I encroach upon your valuable space to answer 
Mr. Peter Stark Lansley’s criticisms of my “Do it 
Yourself” Interference letter in your issue of 
December, 1957? 

The last thing I want is to damp youth’s enthusiasm 
for scientific knowledge, in fact I have given consider- 
able help to many youngsters with their radio problems. 
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No, Peter Lansley, my guns were aimed at the de- 
signer of the sct, not at the user. It would have been 
quite easy for him to have added an untuned buffer 
r.f. stage to the regenerative detector and this would 
have reduced to a negligible risk the possibility of 
radiating a signal capable of causing heterodyne inter- 
ference with broadcast reception in the neighbourhood. 

I, too, have made my regenerative one-valver 
although, I admit, this was in pre-broadcasting days. 
Even in the early nineteen-thirties, to which you refer, 
there were nothing like so many listeners as today so 
the chances of causing interference with an oscillating 
detector were correspondingly less. 

I wonder what the Radio Department of the Post 


Office thinks of this set? 
Godalming, Surrey. DOUGLAS WALTERS. 


Unidentified TV Station 


DURING the afternoons there is a strong TV signal 
on 55 Mc/s. The frame sync pulses are based on 60 c/s 
and there appears to be a central colour sub-carrier. 
Can anyone identify this transmission please? 
Stornoway, Isle of Lewis. W. E. GARDNER. 
(GM3FYR). 


PHYSICAL SOCIETY EXHIBITION 


THE 42nd exhibition of scientific instruments and 
apparatus, organized by the Physical Society, will be 
held at the Royal Horticultural Society’s Halls, West- 
minster, London, S.W.1, from March 24th to 27th. As 
in the past, the emphasis is on new developments in 
instruments and research techniques, and space is there- 
fore restricted as far as standard instruments and equip- 
ment are concerned. 

In all, some 130 manufacturers, research establish- 
ments and publishers will be participating, and we give 
below a selection of the firms in the radio and electronics 
field 

Admission to the show is by ticket available free from 
exhibitors or from the Physical Society, 1 Lowther 
Gardens, London, S.W.7. The exhibition opens on the 
24th at 10.30, but admission is restricted to Society 
members and the Press until 2.0. It opens on other 
days at 10.0. The closing times on the four successive 
days are 7.0, 9.0, 7.0 and 4.30. ; 

The Handbook published in connection with the ex- 
hibition, which forms a valuable book of reference to 
scientific instruments and apparatus, is obtainable from 
the Society, price 6s (postage ls 8d). 


Airmec Johnson, Matthey 
‘Aasoctned Automation Kelvin & Hughes 
Avo Labgear 

| kag Lintronic 

Baird & Tatlock Megatron 


Mervyn Instruments 
Metropolitan-Vickers 


Baldwin Instrument Co. 
British Physical Labs. 


Burndept Morgan Crucible Co. 
Cambrinige Instrument Co. Muirhead 

Cawkell, A. E. Mullard 
Cinema-Television Murex 

Cossor Instruments Nagard 


Nash & Thompson 
Panax Equipment 


Dawe Instruments 
Dobbie McInnes 


Doran Instrument Co. Philips Electrical 

Dynatron Radio Planer, Vv. 

Edwards High Vacuum Plessey 

Ekco Electronics Pye, W.G. | 

Electronic Instruments Salford Electrical Instruments 
Electronic Tubes Sanders, W. H. 


Elliott Brothers 

E.M.I. Electionics 
English Electric Valve Co. 
Ericsson Telephones 
Evans Electroselenium 
Ferranti ’ 

Fleming Radio 
Fortiphone 

Furzehill Laboratories 


Servomex Controls 
Siemens Edison Swan 
Solartron 

Solus-Schall 

Southern Instruments 
Texas Instruments 
Thompson, J. Langham 
Tinsley, H. 

Twentieth Century Electronics 
Ultrasonoscope Co. 
Venner 

Wayne Kerr Laboratories 


Hatfield Instruments 
Hilger & Watts 
Isotope Developments 
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Measuring TV Aerial Performance 


2.—Type of Test Equipment Required 


By F. R. W. STRAFFORD*, M.1.E.E. 


Ls the previous article the selection of a suitable 
testing site was considered. It was deduced that, to 
cater for frequencies down to 40 Mc/s, the radiating 
and test aerials should be not less than 25 feet high 
and spaced at least 300 feet apart. These distances 
could be reduced, pro rata, if higher frequencies 
were at the limit of the range. It was also deduced 
that the standing-wave ratio, due to reflections at 
the test point, should not exceed 1.02 if directivity 
patterns involving maximum-to-minimum ratios of 
30 dB were involved. 

Having settled these factors the choice of the 
radiating and detecting apparatus can be considered. 


ELEMENTS 
44t * Vein pia. 
ON BAND I ‘a 
; ltt * Yin 1a. 
ON BAND I 
INSULATOR 
COAXIAL 
a MAST FEEDER 
(a) (b) 


Jreeven (75) i 


Fig. 5. A suitable wideband test aerial is shown at (a) and 
with balun at (b). 


If the radiating aerial is a half-wave dipole the field 
intensity at the test point is given by the expression: — 


2 
Bava 
where E is the field strength, in volts per metre. 
P is the radiated power, in watts. 
h is the height of the radiating and test aerial, 
in metres. 
d is the separation of the aerials, in metres. 
A is the wavelength, in metres. 
The e.m.f. appearing across the load resistance of a 
correctly terminated dipole, that is, fed through a 


* Consulting radio and electronic engineer. 
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75-ohm feeder of negligible attenuation terminated 
with a 75-ohm resistor, is given by:— 


A 
e= = (volts) i <i ei (5) 
Substituting in equation (4) 
IV s 
= 14 ays (volts) “a dee (6) 


The approximate e.m.f. developed across the 
receiving dipole feeder termination at the test point 
can now be calculated in terms of the oscillator 
power fed to the radiator. It would be convenient 
to use a standard signal generator for this purpose 
and such instruments normally supply an open- 
circuit e.m.f. of 0.1 volt from an internal source 
impedance (resistive) of 75 ohms. Hence, the 
power available for radiation from a half-wave dipole 
with a radiation resistance of 75 ohms will be given 
by P = 0.052/75 = 33.3 x 10-* watts. Putting 
d = 91.44 metres (300 feet), and h = 7.62 metres 
(25 feet), in equation (6), the voltage, e, appearing 
across the receiving dipole termination is given by:— 

-6 24 6 
14.3 /(33.3 x 10 = 7.62? x 10° uv (7) 
91.44? 
14:3 x. 5.75 <x 10-* x 56 x 10° 
8370 

= 570:V (slide rule) 

The loss in the 300 feet of feeder to the test aerial 
must be taken into account. If the conventional 
semi air-spaced feeder similar to that used in fringe 
TV receiver installations is employed this will in- 
troduce approximately 10 dB loss at the high end 
of Band III. This, with the additional 2 dB loss 
in the radiator feeder will reduce e to about 140 pV. 

Remembering that, in directivity measurements, 
a maximum front-to-back ratio of 30 dB is to be 
catered for, a value of less than 5 »V must be de- 
tected. The receiving detector would have to 
possess an extremely low noise factor to permit such 
a small voltage to be distinguished from the noise. 
Fortunately, there are a few signal generators which 
provide an open-circuit output of 0.5 volt which 
will increase e by a factor of 5 thereby increasing the 
lowest value to about 23 »V, which is a usable level 
if a detector with a low noise factor is used. 

In any event, a signal generator supplying 0.5 
volt will be a certain requirement for impedance 
measurements to be discussed in the third and final 
part of the article. 

A signal generator is to be preferred over a simple 
oscillator because it incorporates a calibrated atten- 
uator which can be used to compare the aerials under 
test. The stability of amplitude and frequency is 
very good, accurate frequency increments can be 
made, and the internal modulation can be switched 
in for identification purposes. 

The radiating dipole must possess a wide band- 
width, that is, wider than the bandwidth of the aerial 
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Fig. 6. Layout of testing site. 


to be tested. If this requirement is omitted the 
variation, with frequency, of the gain and directivity 
will be greater than the true value. 

Fig. 5(a) is a skeleton bi-conical half-wave dipole 
which, if dimensioned as shown, will cover the whole 
of Band I or III with less than 0.5 dB loss at the 
edges of the band. It can be used vertically or hori- 
zontally according to the desired polarization. This 
dipole is connected to the output of the signal 
generator through a low-loss feeder (75 ohms) and 
erected at a height of 25 feet close to the apparatus 
hut shown in the site layout, Fig 6. A balun is 
= (Fig. 5(b)) to prevent radiation from the 
feeder. 

The aerial to be tested must be compared with a 
standard and it has become customary, everywhere, 
to use a half-wave dipole for this purpose. It should 
be as near to ideal as possible so that the wideband 
balanced aerial of Fig. 5 should be used. This, 
and the aerial to be tested, are in turn mounted on 
the short rotatable mast mounted on the gimbai 
mast shown in Fig. 7. This design, using a suitable 
amount of counterweight, can be erected rapidly 
by one person and greatly facilitates the work. The 
rotator should preferably be an electric motor work- 
ing through a reduction gear-train and designed to 
be remotely controlled from the apparatus hut be- 
cause the presence of personnel below the mast is 
to be avoided, as variations can be introduced 
thereby. Some excellent rotators, designed for 
television aerials, are available in the U.S.A., and 
there does not appear to be any serious import 
restrictions in obtaining one or two for experimental 
purposes. These rotators are designed for remote 
table-top control and the little control panel is 
usually calibrated in degrees as well as compass 
bearings. Rotation is restricted to one revolution 
(360 degrees) so there is no danger of wrapping the 
feeder round the mast. Overshoot is eliminated by 
automatic braking and the amount of gear reduction 
is such that strong winds do not move the aerial 
from its set position. The r.f. feed from the aerial, 
and the supply cables to the rotator, are routed 
underground to the apparatus hut (Fig. 6). 

The r.f. feed is connected to a sensitive tuned 
detector which may range from a well shielded 
modified television receiver, with a display meter 
connected in series with the vision diode detector, 
to an elaborate field-strength receiver costing several 
hundred pounds. The important requirements are 
low noise factor, excellent shielding, good gain 
stability and freedom from frequency drift, if of the 
superhet type. An important point to remember is 
that the apparatus is used only as a detector so that 
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MONITORING 


AERIAL the absolute gain is not required 


_ to be known, all the measurements 
being based on comparison with 
the standard aerial. 

If the arrangements so far 
described are carried out, measure- 
ments can proceed along the follow- 
ing lines:— The output of the signal 
generator is set to about 30 dB below 
maximum at the desired frequency. 
The standard dipole is erected and 
the gain of the detector adjusted 
so that a convenient reference is 
established on the display meter. 
The standard aerial is then re- 
placed by the aerial to be tested and 
the attenuator on the signal generator is readjusted 
to restore the reference reading on the display meter. 
The ratio of the attenuator readings is the gain or 
loss of the aerial under test compared with the stand- 
ard. To obtain the directional response the measure- 
ments are repeated at 5-degree intervals on the 
rotator 

Unfortunately serious errors may creep .n if the 
foregoing procedure is adopted. An interval of at 
least an hour occurs between the first and last 
measurement during which time the detector gain 
and the output from the signal generator may have 
drifted, or some fault develop in the aerial under 
test. For this reason it is strongly recommended 
that a monitoring aerial be used. This can be 
identical with the standard dipole and should be 
erected at a height of about 25 feet and placed about 
100 feet to the side of the test point as shown in 
Fig. 6. In these circumstances it will have a negligible 
effect upon the measurements. During the course 
of measurement the receiving detector may be 
switched over to the monitor and any amplitude 
drift restored by means of the detector gain control. 
In this way all uncertainties are removed and the 
overall accuracy is determined solely by the accuracy 
of the signal generator attenuator. There is no 
reason why the output of the signal generator should 
not be set permanently to maximum and a well- 
screened, accurate, attenuator with an input and 
output resistance of 75 ohms, connected in front of 
the detector. The procedure is the same but there 
is a distinct advantage in that the aerial under test 
is more likely to be correctly terminated than if 
coupled to the first tuned circuit of the detector by 
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Fig. 7. Rotatable mounting for the test aerial. 
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Fig. 8. Layout of the test apparatus. 


the usual coil coupling or tapping method, which 
generally causes the input impedance to vary quite 
a lot with frequency, and to be reactive most of the 
time! If pre-detection attenuation is not used it is 
desirable to terminate the test aerial feeder with 
a 75-ohm resistor and pad this off from the detector 
input through several hundred ohms, thereby 
reducing the effective sensitivity of the detector. 
Fig. 8 is a layout of the apparatus which includes 
the preferred pre-detection attenuation and a 
coaxial switch for switching to either the monitor 


or test aerial. A check should be made on the pos- 
sibility of direct pick-up between the detector and 
the signal generator by the simple process of dis- 
connecting all aerials and terminating the far ends 
of the feeders with 75-ohm cesistors. With maximum 
output from the signal generator and maximum 
detector gain the residual pick up should be at 
least 20 dB below the normal display reference 
level. 

Before serious work is attempted some trial 
measurements should be taken using a quarter-wave 
spaced dipole and reflector adjusted for maximum 
gain. The improvement over the standard dipole 
should lie between 3 and 4dB. If the reflector is 
made into a director, by shortening it and reducing 
the spacing to one-tenth wavelength, the gain should 
lie between 4 and 5 dB. Values outside these limits 
should be treated with great suspicion and the cause 
traced by step-by-step analyses. 

Expressing and Plotting the Results.—Gain.— 
The gain of the test aerial relative to the standard 
dipole is the maximum gain measured on the axis 
of the major lobe of the directional response curve. 
It is customary to express this in dB. Since the feeder 
termination is resistive either voltage or power 
ratios expressed in dB give the same answer because 


Fig.9. Different presentations of a polar diagram; in terms of (a) voltage, (b) power, (c) 20 dB attenuation at chart centre and 


(d) 100 dB attenuation at centre. 
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10log P,/P, = 20log E,/E, since P is proportionat 
to E*. It is usual to measure the gain at the vision 
carrier frequency but it is desirable also to give the 
figure for the sound carrier frequency if the aerial is 
likely to be fairly selective, e.g., a Yagi with several 
elements. In the case of aerials designed to cover 
more than one adiacent channel a gain-frequency 
curve should be taken over the range claimed. 

There have been suggestions that results have been 
made misleading by measuring the gain against a 
standard half-wave dipole and adding 2.2 dB as if 
the aerial had been compared against an isotropic 
radiator. But the latter is a hypothetical radiator, 
convenient in mathematical analysis, but which 
could not be constructed in practice. Mathematically 
it is defined as an aerial capable of receiving equally 
well in ail vertical and horizontal directions. Such 
an aerial does not exist. Adding 2.2 dB however, to 
an aerial with a gain of, say, 4 dB relative to a half- 
wave dipole certainly glamorizes the result— 
caveat emptor! 

Azimuthal Directional Response.—It is usual to plot 
this in 5-degree intervals in polar co-ordinates, 
(Figs. 9(a)-(d)), but one must beware of the choice 
of the amplitude scale. The directional response of a 
typical H aerial (Fig. 9(a)), is plotted in terms of 
voltage. The same characteristics plotted in terms 
of power (voltage squared) look a lot better, 
(Fig. 9(b)). Plotted in dB, where the centre of the 
chart is made to coincide with 20 dB, it does not 
look so good (Fig. 9(c)). When the centre of the 
chart is 100dB the properties look even worse 
(Fig. 9(d)). Directional response characteristics 
cannot, therefore, be compared merely by casual 
inspection of the polar diagrams unless the amplitude 
scale and notation are standardized The writer 
suggests that the response is plotted in dB, and that 
the centre of the co-ordinate system be 40 dB, since 
the maximum front-to-back ratio rarely exceeds 
this value. A great deal of unintentional mis- 
representation could be avoided by adopting such, 


CLUB 


Birmingham.—Modern trends in oscilloscope design will 
be covered by G. J. Williams (Solartron) when addressing 
oe of the Slade Radio Society on March 14th. Two 

B.T.H. films will be shown on March 28th. Meetings are 
held at 7.45 at the Church House, High Street, Erdington. 
Sec.: C. N. Smart, 110, Woolmore Road, Erdington, 
Birmingham, 23. 


Birmingham.—Two-metre mobile operation will be dis- 
cussed by T. Tallboys (G2ATK) at the Midland Amateur 
Radio Society meeting on March 18th at 7.30 at the Midland 
Institute, Paradise Street. Sec.: C. J. Haycock (G3JDJ), 
360, Portland Road, Birmingham, 17. 


Bradford.—D. G. Enoch (G3KLZ) will speak on amateur 
television at the Bradford Amateur Radio Society meeting on 
March 4th at 7.30 at Cambridge House, 66, Little 
Horton Lane. Sec.: D. M. Pratt (G3KEP), 27, Woodlands 
Grove, Cottingley, Bingley. 


Bury.—At the meeting of the Bury Radio Society on 
Maa llth G. Openshaw (G2BTO) will speak on_pre- 
venting TVI (television interference). The meeting will be 
at 8.0 at the George Hotel, Kay Gardens. Sec.: L. Robin- 
son, 56, Avondale ‘Avenue, Bury. 


Leeds.—The first Northern Mobile Rally is being organized 
for Sunday, April 13th, by the Spen Valley Amateur Radio 
Society in co-operation with societies in Leeds and Bradford. 
Central stations radiating on 80 and 2 metres will be sited 
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or similar, standards. The directional response 
should be plotted in heavy lines and that of the 
standard reference dipole in dotted lines super- 
imposed. 

Vertical Directional Response—It is almost an 
impossibility to measure this down to Band-I 
frequencies as it would be necessary to place the 
aerial under test, at various points, on a huge, 
insulated, semicircular platform or gantry raised 
above ground on a radius of 300 feet! An approximate 
measurement may be made by placing the radiator 
and test aerial in the horizontal plane (in the case 
of an aerial designed for vertical polarization), 
and vice versa for a horizontally polarized aerial. 
Measurements are then made by the procedure 
outlined and the results may be regarded as a fair, 
but doubtful, approximation to the real thing. 

Furthermore, it could be argued that the aerial 
so measured is rarely installed in the manner recom- 
mended for the tests; it will, in practice, be erected 
on a mast, chimney, wall, or in the loft, or even in the 
viewing room. This being so, why bother to make 
any measurements, or, at least why not introduce 
more practical conditions! —The answer is simple. 
Statistically, if a few thousand aerials type A and B, 
in which type A is the better under the tests out- 
lined, are placed in-a variety of sites under normal 
housing conditions, on average type A will give the 
best picture-to-noise performance. Occasionally 
the inferior aerial will be the better due to adven- 
titious circumstances. In any event, how else is the 
performance to be measured? 

The general problem of measurement, as discussed 
in this article, is not confined to television aerials 
and can be extended to aerials for telecommunica- 
tions, beacons, radar etc., where the user has the 
advantage of being able to select a suitably isolated 
site. In these circumstances the value of aerial 
comparisons based on the foregoing principles and 
procedure cannot be doubted. 

(To be concluded) 


in the grounds of Harewood House. Further information 
from N. Pride, 100, Raikes Lane, Birstall, near Leeds. 


Reading.—Lt.-Col. Bower will speak on his experiences as 
a transmitter in the Far East to members of the Reading 
Amateur Radio Club on March 29th at 7.30 at the Broad 
Street Headquarters. Sec.: A. B. Hutchence (G3IKA), 12, 
Chiltern Bank, Peppard, Oxon. 


Sidcup.—The March meeting of the Cray Valley Radio 
Club will be the A.G.M. Meetings are held on the fourth 
Tuesday of each month at 8.0 at the Station Hotel, Sidcup. 


7 H S. W. Coursey (G3JJC), 49, Dulverton Road, London, 


Wanstead.—The Wanstead and Woodford Radio Society 
has been reorganized, and is now known as the Wanstead, 
Woodford & District Radio Club. The H.Q. is still at 
Wanstead House, The Green, London, E.11, where members 
have use of a self-contained building in the grounds. M. M. 
D’Arcy (G3AGL) continues as chairman with Ken Smith 
(G3JIX) as secretary. A series of lectures on morse and 
oe theory are arranged for Wednesday evenings at 7.30, 
and general meetings are held each Friday at 8.0. 


Wellingborough.—Miullard’s film lecture on the history and 
development of the cathode-ray tube will be given at the 
meeting of the Wellingborough & District Radio and Tele- 
vision Society on March 13th. The meeting will be held at 
7.30 at the Wellingborough Technical College. Sec.: 
P. E. B. Butler, 84, Wellingborough Road, Rushden. 
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DIGEST OF PAPERS SUBMITTED TO THE 


A SYMPOSIUM on long-distance propagation on 
frequencies above 30Mc/s was held at the Insti- 
tution of Electrical Engineers on 28th January, at 
which the forenoon session was devoted to the sub- 
ject of forward scatter propagation via the ionosphere, 
and the afternoon and evening sessions to that of 
propagation to distances beyond the horizon via the 
troposphere. There were eleven papers on the first 
subject and twelve on the second and a considerable 
portion of each session was devoted to animated dis- 
cussion on the contents of the papers. From this 
mass of detailed material we can only bring out some 
points of general interest, as they appeared to us. 


Ionospheric Forward Scatter Propagation.—The 
focus of attention was mainly on results obtained 
over the ionospheric forward scatter circuit between 
Gibraltar and places in the U.K., at distances of 
approximately 1,100-1,300 miles (1,760-2,080 kilo- 
metres) on frequencies of 37, 48 and 70Mc/s. The 
scattering appears to take place at a height of 80-90 
kilometres, this being assumed to be in the ionized 
region at the bottom of the E layer, it being neces- 
sary to employ directive aerials to “illuminate” a 
scattering area at this height, which is mutually 
“visible” to the transmitting and receiving aerials. 
For the longer distances some allowance must be 
made for a small amount of “ bending” in the tropo- 
sphere. The strongest signals appear to occur in the 
frequency range 30-50Mc/s, and their structure 
indicates that they are composed of a low-level 
fluctuating background on which are imposed high- 
level bursts. The low-level component has been 
ascribed to scatter from “turbulences” in the 
ionization, but there seems to be considerable un- 
certainty as to whether this is, in fact, the cause. The 
high-level bursts are of fairly certain origin, and 
interesting evidence of a diurnal movement across 
the great circle path in the direction from which 
they come was given as proof that they are due to 
meteoric activity. As a result of variations in the 
incidence of their sources the scatter signals have a 
pronounced diurnal variation, with a maximum at 
0400-1200g.m.t. and a minimum around 1800g.m.t., 
the latter corresponding to a minimum of meteors. 
They also have a seasonal variation such as to pro- 
duce maxima in July and December and minima 
in March and October. However, a scatter circuit 
does not require frequency changes and is not inter- 
rupted by ionospheric disturbances. 

Due to the generally low level of the scatter signal 
and the necessity for the use of high-gain receiving 
aerials, the system is particularly susceptible to the 
effects of interference, and a truly formidable list of 
interference sources which were observed within the 
useful frequency range was given. As if this were 
not bad enough, there is also, under high sunspot 
activity conditions, the problem of self-interference, 
for back radiation from the transmitter can be scat- 
tered at the ground and then propagated in a forward 
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direction via the F, layer so as to cause interference 
at the receiver. There is also interference from 
round-the-world echoes. Again, particularly when 
sporadic E is present, the scatter signals can be 
propagated in an unwanted manner so as to interfere 
with other services. 

In fact it appeared evident from some of the 
papers, and more particularly from the discussion, 
that many people are of opinion that ionospheric 
scatter systems are severely limited in scope, and 
have few useful applications in the field of civil 
communications, though their military applications 
may be advantageous. Nevertheless in the intensive 
study which has been given to the subject much use- 
ful knowledge about the ionosphere and about the 
appropriate “hardware” has been gained. It is only 
fair to add that, despite the difficulties, the U.S. 
authorities are using several such links upon an 
operational basis. 


Tropospheric Scatter—The 12 papers devoted to 
measurements and predictions of field strength of 
signals propagated beyond the radio horizon covered 
wavelengths of from 10 metres down to 3-2 cm; 
30Mc/s to 9,600Mc/s. The lower frequencies are, 
however, more suitable for ionospheric scatter pro- 
pagation, but it must not be thought that under no 
conditions will the lower frequencies be propagated 
in the troposphere. As far back as the late 1920s 
and early 1930s Guglielmo Marconi carried out some 
interesting investigations on beyond-the-horizon 
transmission on 30Mc/s achieving ranges of 170 
miles with the radio horizon at about 20 miles. 
Later experiments on 600Mc/s, then regarded as 
in the microwave region, demonstrated that even 
with the crude (by modern standards) apparatus then 
available, reception up to nine times the optical 
range for the siting of the aerials was achieved. In 
retrospect these tests were most significant, but at 
that period the pressing considerations of world- 
wide coverage took charge and further activities 
were directed along the more profitable channels 
of short waves. 

Amateur workers continued to explore the 
60-Mc/s frequencies, however, and a suitable tribute 
was paid in the discussion to their contributions in 
the 1930s to accumulated knowledge on v.h.f. pro- 
pagation via the troposphere. 

From the nature of the papers submitted to the 
symposium it is very apparent that over the past five 
to six years a vast amount of scientific data has been 
compiled on radio-wave propagation in the tropos- 
phere beyond the radio horizon. It is now generally 
accepted that reasonably reliable communication is 
practicable at distances between 100 and some 500 
to 600 miles, utilizing tropospheric scatter technique 
and that the most suitable radio frequencies are 
those above about 300Mc/s. Lower frequencies are 
propagated in this medium and under certain con- 

(Continued on page 125) 
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“BELLING-LEE” NOTES 


Burnhope will be the first band III 
transmitter to send out a hori- 
zontally polarised signal, and here 
is the “ Belling-Lee ” unit plan 
combined aerial to meet it. The 
parts shown with a solid line 
represent a band 1 dipole plus a 
5-element channel 8 array. The 
parts shown with a broken line 
represent a band 1H in place of a 
dipole. These arrays are excep- 
tionally efficient, as with hori- 
zontal aerials the mast does not 
get in the way. Pontop Pike and 
Burnhope will be, to all intents 
and purposes, co-sited from most 
centres of population, as the polar 
diagrams of the band 1 components 
of the array are so broad fronted, 
orientate on the band III position 
and the B.B.C. picture will look 
after itself. 


| 
| 
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25B/SH+-8H 
15B/SH—-8H 
NEW COMBINED 
ARRAYS FOR 
N.E. ENGUAND 


ST. HILARY. 


Every new transmitter that opens 
up brings its own problems, but 
we doubt if any area could have 
greater problems, or more of them, 
than South Wales. The configura- 
tion of the ground, with the valleys 
running off at right angles to the 
coastal plane means that, in most 
cases, one side of a valley is in 
shadow, and the signals are so 
apt to bounce from the hillside. 
There are also many considerable 
man-made obstacles peculiar to 
the locality, all of which can mar 
the picture. Better and higher 
aerials must be the order of the 
day. 


Advertisement of 
BELLING & LEE LTD. 


Great Cambridge Rd., Enfield, Middx. 
Written 17th January, 1958 
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ditions television frequencies of 40Mc/s upward, and 
v.h.f. broadcasting frequencies of 85 to 95Mc/s, can 
be received at surprisingly long ranges as shown by 
measurements contained in one of the papers. 

It is also known now that, unlike the ionosphere 
scatter systems, the troposphere scatter transmissions 
can support a wide bandwidth making multi-channel 
communication systems and long-distance television 
transmission possible. From the interference by 
Continental stations that U.K. viewers have experi- 
enced during the past year or so, and by the inter- 
ference to v.h.f./f.m. broadcast that is caused by 
Continental stations and experienced mainly on the 
Channel coast, there is no doubt that tropospheric 
scatter propagation is definitely operative on 85 to 
95Mc/s. In this connection one of the papers was 
devoted to the results of a series of tests conducted 
by the B.B.C. in 1946-1947 over distances ranging 
from 135 miles to 600 miles and on frequencies from 
41 to 68Mc/s, 88 to 95Mc/s, 180 to 200Mc/s and 
470 to 585Mc/s over land and over sea. The main 
purpose of the investigation was to compile data 
that would assist in the planning of common-fre- 
quency working of TV and v.hf./f.m. stations in 
the United Kingdom. Later these results were 
handed over to the C.C.I.R. as a contribution to the 
tropospherical data being compiled for international 
use. 

Apart from the microwave investigations, for 
which paraboloid-type aerials were customarily used, 
aerial systems for the lower frequencies were gen- 
erally Yagis stacked vertically or arranged as side- 
by-side systems or a combination of both were often 
used. From 200Mc/s up, these were often backed by 
a reflecting screen in place of element-type reflector 
rods. These systems sufficed, without unduly high 
transmitter radiated powers, to enable investigations 
to be conducted up to 400 or 500 miles. 

The nature of the received signal has led to the 
conclusions that the so-called scatter form of propa- 
gation is more often than not a combination of 
reflection and scatter, the reflection components 
often predominating and giving rise to unusually 
strong signals beyond the radio horizon. There is 
a sharp fall in field strength as a rule just beyond 
the horizon threshold and this may amount to 50dB 
below the free-space field for the equivalent distance. 
There are diurnal and seasonal fluctuations in field 
strength which vary considerably with the working 
frequency and signals are generally stronger at night 
than during daylight by a matter of about 8dB, while 
the variation over the 24 hours can amount to about 
13dB. Signal strength is generally lower in winter 
than in summer. These figures apply to the 3,000- 
Mc/s region and are slightly smaller for lower fre- 
quencies and larger for higher frequencies; they 
can be taken as fair averages. As 3,000Mc/s and 
higher signals are enhanced by fog and deteriorate 
in rain, while over the whole range aircraft echoes 
are very significant. 

These are general observations, but signals are 
subject to considerable variation in strength, as the 
resulting signal beyond the horizon usually consists 
of an incoherent signal, due to reflections from 
irregularities in the refractive index of the tropo- 
sphere, or atmospheric turbulence, or other effects 
and a coherent signal arising from some kind of 
elevated reflecting layer in the troposphere. This 
can be either a sharp discontinuity in the refrac- 
tive index or in the temperature or humidity gradi- 
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ent. Reflecting layers can also be formed by other 
atmospheric conditions. When it amounts to an 
inversion, temperature or humidity, strong and sus- 
tained reflections occur giving rise to abnormally 
strong signals in the trans-horizon region. The 
height in the troposphere of these reflecting layers 
can be anything up to the limit, which is variously 
assumed to be about 6 miles above the ground, so 
that radio reception in aircraft flying at heights up 
to about 30,000ft is subjected to the variations pre- 
vailing in the troposphere. Some investigations 
have been made and are at present continuing into 
reception conditions in aircraft flying above the 
tropopause. This is an arbitrary boundary which 
can fluctuate between 30,000 and 40,000ft according 
to prevailing conditions and other factors. 

Despite the vast amount of data that has accumu- 
lated and the conclusions reached regarding the prob- 
able behaviour of radio waves beyond the radio 
horizon from postulated theories, there is still sharp 
divergence in opinion as to the primary mechanism 
of propagation in the troposphere. Some authors of 
papers were strongly in favour of reflections contri- 
buting the major part, others held that scatter in its 
more limited sense was the dominating factor, but 
the true explanation is more than likely a contribu- 
tion of all known mechanisms that project a signal 
into the trans-horizon region. And several speakers 
expressed this view in the subsequent discussion. 

There is still much to be learnt about this medium 
of wave propagation; for example, at the highest fre- 
quencies explored, circa 10,000Mc/s, there appear to 
be factors which influence propagation and which 
cannot be satisfactorily explained from available 
data. But no doubt time will rectify this omission, 
as it does in most problems of a scientific nature, 
where, when sufficient evidence is forthcoming, 
theories can be formulated to account for all the 
phenomena encountered. 

Commercial exploitation of trans-horizon propa- 
gation does not seem to have gone very far, which 
may be due to the incomplete data so far compiled, 
or to the time it takes to assimilate the data and 
formulate conclusions that are convincing to the 
commercial mind as well as to the physicist. It is ad- 
mitted that at times signal strengths can be very low 
and, of course, economics enter into the picture, 
since it is unrealistic to install transmitting and 
receiving equipment of adequate power and sensi- 
tivity to cope with the worst conditions, whereas 
half the power and sensitivity or less would suffice 
for most of the working time. Cost of aerials has 
also to be taken into account, since for all forms of 
scatter communication relatively high-gain aerials 
have to be used. 

It was mentioned in the discussion that in an 
overseas chain of microwave radio links in which 
the transmitting and receiving frequencies were 
repeated at intervals signals occasionally hopped 
over the intermediate relays to the next one using 
the same frequency. The reliability factor was not 
quite good enough to justify closing down the inter- 
mediate relays, but no doubt if equipment more in 
keeping with the signal strengths in the trans-hori- 
zon region had been in use some economy of this 
kind might have been possible for part of the work- 
ing time. It would seem, therefore, that, for the 
present at least, line-of-sight, or just-over-the- 
horizon, spacing of relay links is likely to remain 
the basic policy for long-distance microwave links. 
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Magnetism in Materials 


(Continued from p. 74 
of previous tssue) 


3. Commercial Magnetic Materials and Domain Theory 


By D. H. MARTIN, Ph.D. 


D URING the last 60 years the systematic search 
for new and better alloys for application in electrical 
and communications engineering has produced a 
remarkable range of materials whose technologically 
important properties—permeabilities, coercivities, 
etc.—are extremely sensitive to minute quantities of 
impurities and residual stresses and to variations in 
heat, mechanical and magnetic treatments. The 
domain theory which I have outlined in the fore- 
going pages sets out to relate these properties to the 
basic structure-insensitive constants of the materials, 
that is to the spontaneous magnetization I,, the aniso- 
tropy constants K, and the magnetostriction con- 
stants A, These are hardly affected by impurities 
and strains. In doing so it has clarified a bewildering 
collection of empirical data and, in recent years, has 
served as a valuable guide in the development of 
special materials, as I plan to illustrate by reference 
to some commercially important materials. 

The usefulness of a magnetic material is deter- 
mined largely by the shape and size of its hysteresis 
loop though its mechanical and electrical properties 
and its cost will often have to be considered. When 
a sample is subjected to an alternating field the 
induced magnetization varies cyclically as illustrated 
by the family of hysteresis loops in Fig. 14, each loop 
being appropriate to a particular peak field. The 
hysteresis properties of a material are often adequately 
described by quoting values for its coercivity, its 
initial and maximum permeabilities, its saturation in- 
duction and its hysteresis loss. These may be 
defined with the aid of Fig. 14. The magnetic in- 
duction B induced in a specimen by a field H is 
equal to (H+4-TI) (in the e.m.u. system of units) 


| 


Fig. 14. Family of hysteresis loops. The dotted line is the 
normal magnetization curve. 
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where I is the intensity of magnetization of the 
specimen. B is more directly measurable than I 
and is therefore more commonly quoted than I itself. 
The hysteresis loops in Fig. 14 are B versus H loops. 
In large fields, I, and therefore (B-H), reach con- 
stant values (when all the domains are aligned with 
the field) and this value of (B-H) is the saturation 
induction Bs. The coercive force is that field re- 
quired to reduce the induction to zero, and for the 
loop in which saturation is attained the coercive 
force is known as the coercivity, H., of the material. 
The “normal magnetization curve” is the dotted 
line in Fig. 14, that is the line joining the tips 
of successive loops. The permeability, u, is the 
ratio of B to H for a point on the magnetization 
curve, and clearly depends on the field, generally 
as shown in Fig. 15. The initial permeability po is 
that in very low fields and in is the maxtmum per- 
meability. I have already described how hysteresis 
arises from irreversible domain wall motion, and 
with this there is associated a generation of heat. 
It can be shown that the hysteresis heat per cycle 
W,, is directly proportional to the area enclosed by 
the hysteresis loop. That this is an important speci- 
fication for a material to be used in a power trans- 
former core is brought home by the estimate of 
Yensen in 1936 that about 0.4% of all the electrical 
power then used in the United States was dissipated 
as heat in transformer cores. Hysteresis loss is also 
important in communications equipment, not only 
as a measure of lost power but because hysteresis 
causes harmonic distortion. 

The electrical resistivity p of a material is nor- 
mally an important specification. This is because 
of the undesirable effects of eddy currents which are 
induced in core materials, by ordinary electromag- 
netic induction, when their intensity of magnetiza- 
tion is changing with time. They are greater the 
higher the frequency of alternation of H. Eddy cur- 
rents dissipate heat by joule heating and thus cause 
power loss. In high-frequency applications they 
also limit the penetration of the magnetic field into 
a core material and therefore cause an apparent 
decrease of » with frequency. Eddy currents are 
smaller the larger the resistivity of a material, and, for 
high-frequency applications a large p is therefore 
desirable. In order to reduce the eddy-current effect, 
transformer and inductor cores and the magnetic 
parts of motors and generators are normally lamin- 
ated, that is made up of thin sheets which are 
electrically insulated from each other. Power trans- 
former laminations are usually 0.014 in thick, and 
for high-frequency applications cores are made of 
strip, sometimes as thin as 0.002 in, or of powdered 
alloys. 

The coercivities of commercially important 
materials fall within the range from 0.004 oersted 
up to more than 4,000 oersteds, that is over six 
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orders of magnitude. Maximum and initial per- 
meabilities vary over almost as wide a range from 
about 1.0 up to pwm~1,000,000 and 4, ~ 100,000. 
Materials may be generally classified as magnetically 
soft or hard. Soft materials are those having H, less 
than an oersted or so, and high permeabilities, and 
are mainly used in transformers, inductors, motors 
and generators; in fact in all devices requiring large, 
and sometimes rapid, changes in induction upon the 
application, removal, or reversal of small applied 


fields. Hard materials are those with H. greater 
! 
be Pm 
' Fig. 15. Variation of 
permeability ,.with field 
rn H. The drop in perme- 
° 


} ability occurs when 
1 wall motion, w, gives 
' way to rotation, r. 


than about 50 oersteds and are used to construct 
the permanent magnets required for loudspeakers, 
microphones, microwave generators and numerous 
other devices. With the application of magnetic 
materials in recent years as computer storage and 
register elements there has been developed a third 
class of materials, those with rectangular hysteresis 
loops. In the following pages I shall discuss some 
of the important materials belonging to each of these 
three groups. 


Magnetically Soft Materials—Iron is the most 
readily available magnetic element and almost all 
of the commercially important materials contain a 
large proportion of it. For reasons which will be 
given later it is seldom used magnetically in an 
unalloyed form except in large electromagnetic 
machinery. During the last 60 years, however, 
extensive magnetic studies have been made of pure 
iron and they illustrate remarkably the importance 
of purity and freedom from mechanical strain in 
achieving magnetic softness. Improvements in the 
techniques of purification since 1900 have led, for 
example, to an increase of more than a thousandfold 
in the maximum permeability of laboratory speci- 
mens. High purity commercial iron has »m in the 
range 5-10,000 and H, about 1.0 oersted. Laboratory 
specimens, purified by a series of annealing treat- 
ments in vacuum and in hydrogen at temperatures 
up to 1,400°C, followed by slow cooling at less 
than 5°C per minute to avoid residual mechanical 
stresses, have m as high as 350,000 and H. about 
0.01 oersteds. I have described earlier how the domain 
theories explain the extreme sensitivity of perme- 
ability and coercivity to minute quantities of im- 
purities and stresses. Imperfections of these kinds 
impede the movement of domain walls. The 
impurities which are in practice most troublesome 
are carbon, oxygen, nitrogen and sulphur. These 
have low solubility limits in iron; that is to say, 
when present in quantities greater than 0.007%, 
0.01%, 0.001% and 0.02% respectively, the impurity 
atoms no longer fit into the iron crystal lattice but 
form precipitated islands or “inclusions” of various 
chemical compounds; for example carbon may 
appear as a precipitate of cementite (Fe,C). These 
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inclusions are thought to be most effective in im- 
peding wall movement when a given amount of 
impurity is distributed through the material in the 
form of inclusions having diameters about equal 
to the width of a domain wall, in iron about 10~° cm. 
Even when present in amounts less than the solu- 
bility limit impurity atoms distort the lattice, setting 
up stresses which impede wall motion. The effect 
of carbon and oxygen on the hysteresis loss of pure 
iron is illustrated in Fig. 16. A serious defect of 
early magnetive irons was “ageing,” the deteriora- 
tion of the soft properties with time. This is due 
to a slow precipitation of impurities into inclusions 
of a more effective size. 

For applications involving alternating fields iron 
alloyed with up to 5% silicon is superior to un- 
alloyed iron, and is used in large quantities in power 
transformers, motors and generators. The added 
silicon brings about several improvements which 
lead to a greatly reduced power loss. First, the 
electrical resistivity increases approximately in pro- 
portion to the percentage of silicon, rising from 
about 14 micro-ohm-cm for unalloyed iron to about 
80 micro-ohm-cm for 6% silicon-iron, a sixfold 
increase. This leads to a considerable reduction in 
eddy-current losses. Secondly, the addition of silicon 
to iron increases its permeability and reduces its 
coercivity, in other words decreases its hysteresis 
loss. Unlike the impurity elements, silicon forms 
solid solutions in which the silicon atoms simply 
replace some of the iron atoms in the crystal lattice 
without undue distortion. The improved soft pro- 
perties are due partly to the chemical reactions, 
between the silicon and the impurities initially 
present in the iron, which take place during the 
preparation of the material. These reactions lead 
to the removal of some of the impurities as slag, 
and to carbon being precipitated in the form of 
graphite, rather than cementite or pearlite. In this 
form it is less harmful, probably due to its coagula- 
tion into larger inclusions. Ageing is completely 
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absent in good silicon-iron alloys. Another con- 
tributory factor to the increased softness resulting 
from the addition of silicon is its affect on the 
anisotropy constant K and the magnetostriction con- 
stant A. These are both reduced by the silicon and 
the domain theory indicates that the impedance 
offered to wall motion by a given distribution of 
impurities is less the smaller K; and the smaller A 
the less important are the residual strains. The 
addition of 7% silicon reduces K by 70%, and 
\ falls to zero, and extremely soft properties are 
exhibited by alloys containing 6-7% silicon. Two 
factors severely limit the usefulness of alloys con- 
taining more than about 43% silicon, however. 
First, the saturation induction B, is reduced by 
the addition of silicon, 4% silicon causing a 10%, 
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Fig. 17. Orientation of the cubic axes of the crystals 
in grain-oriented silicon-iron. 


decrease in B;, and for applications where a high 
induction is the prime requirement (in motors and 
generators for example) alloys containing 1.5% 
silicon or less are therefore used. Secondly, alloys 
containing more than 5%, silicon are extremely 
brittle. For transformers, where a high permeability, 
rather than a high induction, is required, the silicon 
content employed is mormally about 4%, and 
typical values for jo, pm, and H, are respectively 
800, 8,000 and 0.6 oersteds. 

The reduced influence of impurities and strains 
when K and 4 are low is demonstrated in a remark- 
able way by a ternary alloy containing silicon, 
aluminium and iron. By adjusting the proportion 
of these materials it is possible to make an alloy 
for which both K and A are almost zero. This 
occurs at about 9.6%, silicon and 5.4% aluminium; 
as the silicon and aluminium contents are varied 
through this critical composition K and A change 
sign. This alloy is magnetically very soft with 
Ho e 35,000, um about 120,000, H. about 0.5 oersted 
and B; = 10,000 gauss. The applications of this 
alloy, which is known as Sendust, are very restricted 
due to its brittleness. The production of very soft 
materials by adjusting composition to give near-zero 
K and A has great commercial importance, however, 
as will be illustrated later in the discussions of cer- 
tain nickel-iron alloys and ferrites. 

I return now to the silicon-iron alloys to discuss 
a comparatively recent development in their pre- 
paration which has led to greatly improved magnetic 
properties. Ordinary “hot-rolled” 4% silicon-iron 
for power transformer cores is prepared by rolling 
the hot alloy into sheet, by successive passes and 
re-heating, followed by an anneal at about 900°C. 
Laminations are then stamped out of the sheet, 
which is normally 0.014 in thick, and for the best 
performance the strains remaining after stamping 
are relived by a further anneal. The new method 
of treatment involves rolling the alloy when it is 
cold, not hot, and this results in the growth, during 
subsequent annealing treatments, of crystals which 
have a distinct preferred orientation. The situation 
is illustrated in Fig. 17. The crystals in the sheet 
are still irregularly shaped, but their crystal axes, 
which fix the atomic arrangement within them, are 
not randomly oriented. Each crystal lies close to 
the orientation illustrated in the figure, that is with 
the [100] direction, an “easy” direction in terms 
of domain theory, parallel to the rolling direction 
of the sheet. The sheet therefore approximates to 
a single crystal. Now in an earlier section dealing 
with domain processes I described how a single 
crystal may be magnetized to saturation in a very 
low field provided the field is applied in an “ easy ” 
direction, that is a [100] direction in iron. For fields 
in [110] and [111] directions the induction in a 
crystal rises rapidly to B,/ v2 and B,/ v3 respectively, 
but from there onwards larger fields are required 
to increase the overall induction, by domain rota- 
tion. In a polycrystalline sample in which the 
crystallites, or “grains,” are randomly oriented, 
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wali motion will therefore produce a rapid rise to 
somewhere between B, and B;/ v 3, in fact to B,/1.5 
in silicon-iron. In grain-oriented materials, however, 
when the field is applied in the rolling direction, 
domain wall motion will lead to an induction close 
to B;, just as it does in a single crystal magnetized 
in an easy direction. The great improvement in the 
induction thus attained at fields greater than about 
one oersted is illustrated in Fig. 18. (There is also 
an increase in the permeability at inductions below 
the “knee” of the magnetization curve, and this is 
not as readily explained. It is probably due to a 
preferred domain orientation arising from the differ- 
ence in dimensions of the sheet in the three [100] 
type directions.) The permeability perpendicular to 
the rolling direction is less than that parallel to it, 
as would be expected since this direction is close 
to the [110] directions of the crystallites. Unless 
the field applied to a specimen is everywhere parallel 
to the rolling direction full advantage cannot be 
taken of the improved properties. If possible, there- 
fore, strip-wound cores rather than “E” or “I” 
laminations should be used. Cold-rolled grain- 
oriented 3%, silicon-irons are available under various 
trade-names, among them Hypersil, Crystalloy and 
Alphasil, and typical values for #0, um, and H, are 
2,000, 30,000 and 0.25 oersteds, when magnetized 
in the optimum direction; the improvement over 
non-oriented material is very marked. They are 
used in high-efficiency power-frequency trans- 
formers as well as in audio-frequency power-trans- 
formers, chokes, pulse transformers, etc., in which 
low losses are essential. For these applications cores 
are normally strip-wound using material selected 
from a range of thicknesses down to 0.002 in. 
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Fig. 18. Magnetiza- 
tion curves for (a) 
grain-oriented 3% 
silicon-iron and (b) 
4% non-oriented sili- 
con-iron, 
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Certain alloys of iron with between 40% and 90°, 
nickel have much higher permeabilities, smaller 
coercivities and hysteresis losses, and larger resistivi- 
ties than the silicon-irons. For example, typical 
values for H., um and po are 0.3 oersted, 25,000 and 
2,500 respectively for 45% nickel-iron (“45-Per- 
malloy”) and 0.05 oersted, 100,000 and 8,000 for 
78.5% nickel-iron (“78-Permalloy”). Hysteresis 
losses at a peak induction of 5,000 gauss are of the 
order ten times lower than for non-oriented silicon- 
iron. Compared with iron, however, the saturaticn 
induction is low; 16,000 gauss for 45% and 10,809 
gauss for 78.5% nickel-iron compared with 21,500 
gauss for iron. It is partly due to this that they 
have not replaced silicon-iron in electrical power 
installations, generators, motors and transformers, 
which operate at high inductions. Their applica- 
tions are also restricted by their high cost, which 
arises from the high nickel content and the refined 

(Continued on page 129) 
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One of the E.M.I. Television 
Microwave Relay Links in operation 
in the Swiss Alps forms part 

of the Eurovision Network. 


KE LE YVWIisSsrlon 
Relay Equipment 


E.M.1. High Power Television Microwave Links are designed 
to provide a high quality video link between an outside 
broadcast unit and the main T.V. station or for projects 
such as the Eurovision Network. They are suitable for 405, 
525, 625 line monochrome and colour transmission. Both 
types have a range over unobstructed paths of at least 40 
miles and are of a readily portable yet robust construction. 


For the Royal Christmas broadcast from Sandringham, eight E.M.1. 
Microwave Links were used exclusively for the transmission to B.B.C. 
and 1.T.V. networks. 


TYPE ML6C (3 Watt Klystron) 
@ Operating Frequency 4,400-4,800 Mc/s. 


TYPE ML4A (2 Watt Klystron) 
@ Operating Frequency 6,875-7,300 Mc/s. 


E.M.I. 


PIONEERS OF THE WORLD’S FIRST PUBLIC HIGH DEFINITION TELEVISION 
SERVICE IN 1936...E.M.I1. PATENTED TELEVISION INVENTIONS ARE EXTEN- 


SIVELY USED UNDER LICENCE. 
OTHER E.M.1I. TELEVISION EQUIPMENT 


U.H.F. Transmitters - Studio and Interview Camera Channels 
Flying Spot and Photoconductive Film Channels - Studio Mixers 
and Control Equipment. 


For particulars of the above-mentioned equipments 
telephone or write to: 


E.M.!. ELECTRONICS LTD - BROADCAST EQUIPMENT DIVISION 
HAYES - MIDDLESEX - ENGLAND tel: southat 2468 Ext. 316 
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IMAGE ORTHICON CAMERA Type BD808 (illustrated) 
Features 


MARCONIrS WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 


Uses either 3” or 44” Image Orthicons. 

Designed for ease of servicing, excellent accessibility 
and plug-in sub-units. 

Four position turret will carry any combination from 
2-inch to 40-inch lenses. 80-inch and zoom lenses may 
also be used. 

Viewfinder can be tilted up or down to give the most 
comfortable viewing position. 

Camera Control Unit may be used with 10” picture 
tube and 3” waveform tube, or with 14” picture tube 
and 5” waveform tube. 

Remote control of light intensity by variable graded 
filter. 

Optional remote control of focus and turret. Optional 
semi-automatic alignment circuit. 

Built-in turret for neutral density and colour filters. 
Full range of accessories available for both studio and 
outside broadcast roles. 


Marconi Camera Channels 


BROADCAST VIDICON CAMERA Type BD864 


The most recent addition to the Marconi range of 
Television Equipment. 


Features 


Compact, easily operated by one man. The camera has 
integral viewfinder with 7” tube and 2?” waveform 
monitor and includes all operational controls. 
Channel consists of Camera and Power Supply only— 
but optional Remote C.C.U. and Monitor position 
available. 

Use of close-tolerance double-triodes in all valve 
circuits except one and printed wiring assemblies 
ensures great reliability. 

Rapid semi-automatic beam alignment, built-in 
aperture correction and gamma correction circuits 
are provided. Designed to make the best use of any of 
the present Vidicon tubes and with ample flexibility 
to deal with foreseeable developments. 

4-position turret with positive location takes wide range 
of fixed and zoom lenses. 


MARCONI 


COMPLETE SOUND BROADCASTING AND TELEVISION SYSTEMS 
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Fig. 19. Variation 
of initial permea- 
bility 4. with the 
nickel content of 
nickel-iron alloys. 
(a) Slow cooling. 
(b) Treatment in- 
cludes rapid cool- 
ing from 600°C 
(from Bozorth). 
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methods of preparation. They are very widely 
used, however, in communication engineering where 
very soft materials are essential. “lhe remarkable 
properties of these alloys are mainly due to the 
special considerations discussed shortly, but high 
purity and freedom from residual strains are again 
most important. Because nickel-irons are normally 
required in smaller quantities than the sheet-steels 
used in power engineering it is possible to adopt 
more highly specialized techniques in their pre- 
paration. The basic metals are obtained in very 
pure form and melted together in an induction- 
furnace in a controlled atmosphere or in vacuum. 
The cast ingots are then subjected to a series of 
rolling treatments at different temperatures to pro- 
duce a sheet of the required thickness, which for 
high-frequency applications may be as little as 
0.001 in. The preparation is completed by anneal- 
ing, usually in hydrogen at a temperature in excess 
of 1,000°C. The final anneal normally takes place 
after the strip had been wound into the desired form 
of core. 

The best properties are found in alloys in two 
composition ranges, those containing about 50% 
nickel and those containing about 80% nickel. 
Figs. 19 and 20 illustrate the variation of initial and 
maximum permeabilities with composition, and show 
the optimum ranges at about 50% and 80% nickel. 
In each figure two curves are plotted recording the 
effect of different heat treatments. The curves (a) 
correspond to a treatment in which the final process 
is cooling slowly from a high temperature down to 
room temperature, while for curves (b) the final pro- 
cess is a rapid cooling from about 600°C to room 
temperature. Now Bozorth (1953) has measured K 
and A for nickel-iron crystals which have been sub- 
jected to similar heat treatments. He found that each 
of the maxima in the permeability curves of Figs. 
19 and 20 occur very close to compositions for which 
the magnetostriction constant for the “easy” direc- 
tion passes through zero. This is precisely what the 
domain theory predicts. He also found that the 
magnitude of the anisotropy constant for rapidly 
cooled 78.5% nickel-iron is considerably smaller 
than the magnitude of K at each of the other zero-A 
compositions, and this clearly explains why the +o 
and “» peaks for this alloy are higher than the other 
subsidiary peaks. The complicated behaviour of the 
nickel-iron alloys is thus simply related to their basic 
constants K and A». The fact that K and A depend 
upon heat-treatment seems to contradict the claim 
that they are “structure-insensitive” constants. In 
nickel-irons, however, a rather special process takes 
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place in the range of compositions where K and A are 
sensitive to heat treatment. At temperatures above 
600°C the iron and nickel atoms are randomly distri- 
buted in the crystal lattice. If the temperature is 
reduced the alloys become “ordered”, that is each 
iron atom tends to become surrounded by the same 
number of atoms of nickel and of iron as every 
other iron atom. The values of A and K, and also 
of I, and the Curie temperature, depend to some ex- 
tent on the degree of order. If an alloy is cooled 
slowly from above 600°C to room temperature 
ordering occurs but if the cooling is rapid then the 
random mixing characteristic of the high temper- 
ature is “frozen in”, and remains. 

Commercial development of nickel-iron alloys has 
been mainly at the two composition ranges 45-50% 
and 75-80% nickel, and most commercial alloys con- 
tain small quantities of other metals. These are 
added to increase the resistivity over that of the 
binary alloys and to reduce the sensitivity of the 
permeabilities to slight variations in heat treatment 
(by suppressing the ordering process). In some cases 
the added metals have even markedly improved the 
magnetic properties, probably because the anisotropy 
constant K happens to be smaller at the zero-A 
composition when they are present. Typical com- 
mercial alloys are the Mumetals, containing 72-76%, 
nickel, 5% copper and 2% chromium; Permalloy C 
containing about 77.4% nickel, 3.7% molybdenum 
and 5% copper; and, at the lower nickel content, 
Radiometal with about 50% nickel and 50% iron 
and Permalloy B containing 50% nickel and 1% 
manganese. 

The high-nickel alloys are useful especially because 
of their remarkably high initial permeabilities, up to 
more than 50,000 (though it is difficult to retain the 
full permeability when fabricating cores). They are 
employed in thin strip form, for example, in wide- 
band low signal transformers, in filters, for loading 
telephone cables, for magnetic screening and in many 
other devices of the communications industry. 
Mention must be made of the alloy known as 
Supermalloy reported in 1947 by Boothby and 
Bozorth, which is magnetically softer than any other 
polycrystalline material. Its composition ‘is 79% 
nickel, 5% molybdenum, 15% iron and 0.5% manga- 
nese and by a series of special rolling and heat treat- 
ments a material is produced having /. as high as 
150,000, “m over 1,000,000 and H. about 0.005 
oersted. Its hysteresis loss at a peak inducticn of 
5,000 gauss is only 5 ergs/cm* compared with about 
500 ergs/cm* for silicon-iron and about 50 for 
ordinary Permalloys and Mumetals. 

The low-nickel alloys with 45-50% nickel have 
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Fig. 20. Variation 
of maximum per- 
meability um with 
the nickel content 
of nickel-iron al- 
loys. (a) Slow cool- 
ing. (b) Rapid 
cooling from 600° 
C. (from Bozorth). 
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“ 2 ae ; co: x mm « oriented 50% nickel-iron alloy. (b) 
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hysteresis loops of 65-Permalloy before 
ied eiaiies and after treatment in a magnetic field 
(after Bozorth and Dillinger). 
(4) (b) 


smaller initial and maximum permeabilities than the 
high-nickel group but their saturation inductions are 
higher (16,000 compared with 6-8,000 gauss) and 
consequently they have higher permeabilities at high 
inductions. Their properties are similar to those of 
the very best quality grain-oriented silicon-iron. 
They are used for example in small audio-frequency 
power transformers, and in chokes, relays etc., when 
a d.c. polarizing current is present, since they have 
high incremental permeabilities at fields in excess of 
an oersted or so. 

A third group of nickel-iron alloys typified by 
Rhometal and Permalloy D contain about 36% nickel 
and find some uses because of their high resistivity 
(about 90 compared with 45-60 micro-ohm-cm for 
other nickel-iron alloys and silicon-irons) although 
they have inferior permeabilities. Eddy current 
effects are reduced to the extent that their apparent 
initial permeabilities are almost constant at about 
1,000 up to 100 kc/s. when they are in the form of 
0.004 in strip, and up to 1 Mc/s. when 0.001 in thick, 
and they are employed in high-frequency and pulse 
work. 

By appropriate cold-rolling and annealing it is 
possible to produce a preferred grain orientation in 
nickel-iron alloys containing between 50 and 70% 
nickel. As in the grain-oriented silicon-irons the 
permeabilities at high inductions are thus consider- 
ably increased, but in the nickel-irons the type of 
orientation is such that there are easy directions both 
parallel to and perpendicular to the rolling direction. 
Grain-orientation is used in the commercial 50% 
nickel-iron known as H.C.R. This material is almost 
saturated in fields as low as 0.2 oersted as is to be 
expected from the domain theory of magnetization 
in an easy direction. Remanence is high for the 
same reasons and the hysteresis loop is consequently 
almost rectangular having nearly vertical sides, as 
illustrated in Fig. 21(a). Another effect likely to have 
increasing importance as the demand for rectangular- 
loop materials grows is domain-orientation. It is 
found that some materials, in particular the 50-80%, 
nickel-irons, respond to the application of a small 
magnetic field as the material cools during the final 
annealing operation. The effect is to make the 
hysteresis loop more rectangular, as shown in Fig. 
21(b). Only materials having comparatively high 
Curie temperatures and rather low anisotropy con- 
stants exhibit these effects. Under these conditions 
when the material cools through its Curie temper- 
ature and becomes ferromagnetic the applied field 
saturates the material and, since the temperature is 
still high enough for the atoms to be comparatively 
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mobile, some sort of strain relief occurs. When the 
material has reached room temperature and the field 
has been switched off the specimen contains only 
domains magnetized almost parallel to or anti- 
parallel to the original field direction since, with 
domains in these directions only, the crystals are in 
their least strained condition; domains magnetized 
perpendicularly to the preferred directions would 
introduce magnetostrictive strain. The detailed 
nature of the strain relief which occurs during 
magnetic-cooling is not yet fully understood but the 
uni-axial nature of the resultant material causes the 
knee of the magnetization curve and the remanent 
magnetization to be high, as in the case of a single 
crystal magnetized in an easy direction. Deltamax, 
Permalloy F and H.C.R. are materials which are 
both grain- and domain-oriented and applications of 
their rectangular loop properties are mentioned later. 

To the long list of commercially available soft 
magnetic materials there has been added, during 
recent years, a range of non-metallic materials 
known as ferrites which have found important 
applications at radio frequencies, where they com- 
pete with powdered iron or nickel-iron as core 
materials for high Q, loading and filter coils and 
wide-band high-frequency transformers. The nature 
of the spontaneous magnetization in the ferrites has 
been discussed in an earlier section. They are 
intimate mixtures of iron oxide with oxides of 
divalent metals such as magnesium, manganese, 
nickel and cobalt and they have domain structures 
and behave magnetically like the ferromagnetic 
metals in most respects. In fact, the magnetism of 
the ferrites has probably been known for much 
longer than that of iron metal, because lodestone, 
the naturally occurring ore which was used for 
centuries for magnetic compasses, is mostly mag- 
netite, the simplest of the ferrites. The special 
feature of the ferrites is their high electrical resist- 
ivity, and their application, mainly in high-frequency 
work, is new only because suitable techniques of 
preparation and fabrication have but recently been 
developed. The soft ferrites are known commer- 
cially in this country as Ferroxcubes and there 
are two main types, A and B. Ferroxcube A is a 
manganese-zinc ferrite, that is, an intimate mixture 
of the oxides of iron, manganese and zinc. It is 
prepared by carefully mixing the three oxides and 
grinding them to a fine powder, pressing the mix- 
ture in a steel die to the required shape and then 
firing at between 1,000°C and 1,400°C in a con- 
trolled atmosphere. The final product is hard and 
may be ground to close tolerances. It is not a 
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bonded powder, but is quite homogeneous. During 
the firing process the oxides inter-diffuse and the 
crystals of the final product each contain, within 
a cubic latice of oxygen atoms, atoms of iron, man- 
ganese and zinc. Other ferrites are produced in a 
similar fashion; Ferroxcube B, for example, is a 
nickel-zinc ferrite. The d.c. resistivities of the 
ferrites are from 10° to 10’ times higher than those 
of metallic iron, and they are therefore especially 
suited to high-frequency and pulse applications since 
eddy current effects are reduced to almost negligible 
proportions. In metallic cores power loss occurs 
at high frequencies because eddy currents produce 
local magnetic fields which slow down the motion 
of the domain walls. This effect makes itself felt 
as an apparent drop in the permeability at high 
frequencies. Even cores made of 0.001-in tape or 
finely powdered Rhometal exhibit a serious drop in 
permeability at frequencies above about 100 kc/s. 
Eddy current damping is almost completely absent 
in ferrites. Residual damping effects occur in them, 
due perhaps to changes in the position of impurity 
atoms as the domain walls move, but they are 
effective at rather high frequencies. There is a 
special kind of power loss which assumes import- 
ance in ferrites at frequencies higher than 1-1,000 
Mc/s, depending on the particular ferrite. This 
is due to the phenomenon known as natural ferro- 
magnetic resonance. When a spinning electron, 
which contributes to spontaneous magnetization, is 
deflected from an easy direction it precesses. That 
is, its axis of spin rotates about the easy direction 
just as a gyroscope precesses when disturbed. The 
precessional frequency is determined by the aniso- 
tropy constant K—or by other factors which may, 
in some materials, determine the easy direction. If 
a field, which alternates at a frequency close to 
the precessional frequency, is applied to a specimen, 
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power will be absorbed from the field to provide 
the precessional energy. This is progressively com- 
municated to the lattice, where it appears as heat. 
The higher the anisotropy constant K, the higher 
the frequency at which resonance absorption sets 
in. On the other hand, as has been pointed out 
earlier, the higher K the smaller the permeability, 
whether it be due to wall motion or domain rotation. 
The magnitudes of K and A of Ferroxcube B can 
be varied by adjusting the relative proportions of 
the nickel and zinc oxides in the initial mix. Ferrox- 
cube B materials have thus been made covering the 
range of initial susceptibilities from 20 up to 650. 
The frequencies up to which these materials may 
usefully be employed in tuned applications range 
therefore, in the reverse order, from about 100 Mc/s 
down to 1 Mc/s. Ferroxcube A materials have 
lower K and A therefore higher initial permeabilities 
of about 1,000, but lower limiting frequencies at 
about 0.5 Mc/s for tuned applications. Compared 
with the permeabilities of nickel-irons in bulk, ferrite 
permeabilities are very low, but for the high-fre- 
quency applications for which the ferrites are mainly 
intended, metallic cores would have to be used in 
finely divided powdered form and then their per- 
meabilities are usually much less than 100. Satura- 
tion inductions for Ferroxcubes vary between 2,000 
and 4,000 gauss, and their coercivities are between 
1 and 5 oersteds. Apart from applications in coils 
and transformers at radio and video frequencies 
there are a number of special uses of ferrites especi- 
ally in microwave or radar techniques. Because 
they have high electrical resistivities their magnetic- 
flux-concentrating properties (u greater than one) 
can be employed in the construction of aerials which 
are considerably smaller than conventional types. 


(To be concluded) 


into the almost sinusoidal waveform 
(d) while the envelo signal is 
transmitted in a 100-c/s bandwidth. 
An even greater noise level is per- 
missible if the amplitude signal is 
coded into an on-off type of switch- 


power. In 


Jager and J. A. Greefkes in Philips 
Technical Review Vol. 19, No. 3, is 
intended for conditions where it is 
essential to maintain intelligibility 
at very high noise levels. It is known 
s “Frena”, from the fact that the 
speech information is split into 
frequency and amplitude signals, 
which are transmitted in separate 
channels then recombined at the re- 


ceiver. The idea is based on Lick- 
lider’s experiments on “ infinitely 
clipped” speech waveforms which 


showed that intelligibility is conveyed 
mainly by the zero-crossings or fre- 
quency information and not so much 
by the amplitude information. A 
clipped waveform transmitted at the 
maximum possible amplitude per- 
mits a high noise level without det- 
riment to the frequency information 
(as in f.m.) while the amplitude com- 
ponent or “envelope” of the speech 
waveform, being of low frequency, 
can be transmitted in a narrow 
bandwidth channel, which, of course, 
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is made to modulated a carrier and 
one of the resultant sidebands (b) is 
taken for clipping as shown at (c). 
This gives a finer gradation in dis- 
placements of zero crossings than 
would be obtained by clipping the 
original a.f. signal and results in bet- 
ter quality. At the same time the 
envelope of the single-sideband sig- 
nal (b) is obtained by detection. The 
frequency signal is transmitted in a 
3-kc/s bandwidth, which turns (c) 


ing waveform as shown in the lower 
diagram. The original envelope (e) 
is first squared (f) and the intervals 
are transmitted as short wave trains 
(g). On reception the signal is de- 
formed by noise (h) but is squared 
again to receive (f), which is rounded 
off as at (i) to give a signal for 
switching on and off the frequency 
channel at the appropriate instants. 
This on-off coding has the advantage 
of suppressing the “packets” of 
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noise which confuse intelligibility 
by occurring between words or 
phonemes, It permits a noise power 
as high as 40% of the signal power, 
i.e., a signal/noise ratio of only 4dB. 


Ferroelectric Switching Devices of 
the multi-position type are discussed 
by R. Alonso and T. Conley in 
report PB120239, which 
deals in general with applications of 
ferroelectric materials, such as 
barium titanate, in digital computers. 


Low-Background G-M Tube with 
an extremely low rate of count in 
the absence of the test specimen has 
been developed by G.E.C. for 
measuring minute amounts of radio- 
activity. The length of the anode 
wire has been kept to a minimum to 
reduce extraneous response and the 
materials used have been selected 
as being free from radioactive con- 
taminants. Background responses as 
low as 0.4 counts per minute have 
been obtained using a shielded en- 
closure and an_anti-coincidence 
system to reduce stray radiation. 


Total Differential Feedback.—The 
amount of negative feedback which 
can be applied to a multi-stage 
amplifier is limited by considerations 
of stability. In multi-channel carrier 
telephone systems in which the 
signals pass through many repeaters 
it is often desirable to apply very 
large amounts of feedback to keep 
the total distortion within bounds. 
A method of squaring the amount of 
feedback (i.e. increasing it from 
A dB to 2A dB) without affecting 
stability margins is described by 
J. H. C. Davis in the February issue 
of Electronic and Radio Engineer. 
The signal fed back from the ampli- 
fier output is compared with the 
input signal, and the difference 
between these (which contains the 
distortion products) is amplified in 
a second amplifier and combined 
with the output of the first so as to 
cancel the distortion. A_ useful 
feature of the arrangement, which is 
similar to two amplifiers in parallel, 
is that if one path fails the other 
remains operative. The gain can be 
made to remain nearly the same 
under this condition, though the 
distortion is increased. 


The Tecnetron, 
v.h. 


the new French 
semiconductor device men- 


tioned in our February issue (p. 82) 
It consists of a 


is illustrated below. 
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2-mm rod of n-type germanium, 
0.5mm in diameter, with a narrow 
neck in the middle surrounded by a 
ring of indium. A supply voltage 
of about 50V sends through the rod 
a current, which is controlled, as 
shown in the circuit diagram, by a 
signal voltage applied to the nega- 
tively biased centre electrode. The 
resultant fluctuations of current then 
produce an amplified version of the 
signal voltage across the resistance 
load. The mechanism of current 
control is comparable with the field- 
effect transistor in that a voltage 
(negative in this case) applied to the 
indium ring produces an electric 
field which deflects the current car- 
riers (electrons here) towards the 
axis of the rod. Thus the conduct- 
ing cross-section, and hence the 
resistance of the rod, is_ varied 
according to the applied signal volt- 
age. But the device differs from the 
field-effect transistor in two ways: 

it does not have an alloyed junction 
between the centre electrode and the 
germanium but a surface barrier; 
and it uses a cylindrical centre elec- 
trode instead of two plane electrodes. 
The importance of the cylindrical 
structure of the centre electrode is 
that the variation of conducting 
cross-section with signal voltage 
results in a corresponding variation 
of the capacitance between this con- 
ducting region and the indium ring. 
This effect, in conjunction with the 
resistance variation which occurs at 
the same time, is responsible for the 
Tecnetron’s high frequency perform- 
ance. The anode current/voltage 
characteristic curves are similar to 
those of a pentode valve, and in fact 
the device operates very effectively, 
like the pentode, as a voltage ampli- 
fier. The input resistance is of the 
order of megohms (capacitance 


about 0.2pF), while the output impe- 
dance is generally greater than 
1 M2. Mutual conductance increases 
with frequency as shown in the 
curve. Experimental results show 
that a gain of 22dB is obtainable at 
110Mc/s or 16dB at 200 Mc/s. As 
for power output, it is said that 
30mW can be achieved in Class A 
operation at 500 Mc/s. 


Printed Filter Coils are used in a 
novel method of mounting magneto- 
strictive ferrite filters devised by 
Cossor Radar and _ Electronics. 
Mechanical filters and resonators 
based on the natural period of vibra- 
tion of nickel rods, mechanically 
energized by the magnetostriction 
effect, have been used for some time 
and are notable for their high Q and 
sharp frequency discrimination. 
More recently ferrite rods have been 
used in place of nickel to reduce the 
eddy current losses. The Cossor 
filter actually consists of a tube of 
nickel zinc ferrite (see sketch) sup- 
ported at its centre by three screws 
symmetrically placed in a brass ring 
(which is split to avoid the effect of 
a shorted turn). The input coil for 
energizing the tube is a single 
printed turn, while the output coil is 
an orthodox wire-wound one of 200 
turns. An initial permanent mag- 
netic polarization is given to the 
ferrite tube by passing a large cur- 
rent along a wire passed through its 
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centre. This circumferential polar- 
ization, together with the alternating 
axial field produced by the input coil, 
sets up a spiral alternating stress in 
the tube. If the frequency of the 
input signal, and hence the spiral 
stress frequency, coincides with the 
natural torsional resonant frequency, 
then the ferrite vibrates and so 
induces an alternating voltage in the 
output coil. The bandwidth of a 
single filter is very small (7c/s), so 
a whole bank of them is necessary 
to cover a larger band, and this is 
where the printed-circuit type of 
mounting proves useful. A double- 
sided printed circuit board is used to 
support the Paxolin tubes containing 
the ferrite elements. The single- 
turn primaries, all in series, are 
printed on one side, while conductors 
for connecting the output coils to an 
edge connector are on the other side. 
Final tuning is by iron dust cores. 
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e@ CV and Commercial Equivalent Tables 

e@ Valve selection charts 
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choice of the valve you want from the principal parameters involved. 
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SIEMENS EDISON SWAN LIMITED «- Industrial Valve Division 


An A.E.I. Company 155 Charing Cross Road, London, W.C.2 
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Mechanics of Electronics 


By W. D. CUSSINS, M.A., Ph.D.(Cantab.) 


— is a continuous succession of articles in 
the technical press on useful apparatus for the elec- 
tronic engineer to make, but hardly ever any details 
of layout and mechanical design. Nevertheless, 
attention to these two aspects can make all the 
difference between an amateurish-looking hookup 
and a professional instrument. With thought this 
improvement can be achieved by the use of very 
little equipment, whilst the extra effort involved 
pays handsome dividends in the form of improved 
external appearance, neater, more compact layout 
and greater accessibility. 

The secret of success is a methodical approach. 
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PRACTICAL TRANSLATIONS 
OF CIRCUIT DIAGRAMS; 
HOUSING THE EQUIPMENT 
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Fig. |. Circui. diagram of typical i.f. stage. 
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Fig. 2. 


Practical layout for the circuit in Fig. |. 


WIRELEss WORLD, MARCH 1958 


It is well worth while keeping a scrap book of ideas; 
such as component layout, chassis design, external 
finish, etc. If this is done there is less tendency to 
take snap decisions about these matters which are 
later regretted. An idea which appeals when it is 
recorded in the scrapbook may not appear so good 
when examined a week later, and after a month 
may be thrown away because of some overwhelm- 
ing disadvantage, which only became obvious after 
a prolonged period of sub-conscious thought. 

Thus, when one decides to build a new piece of 
apparatus, a perusal of the scrapbook will yield a 
fund of ideas upon which the design can be based. 
However, before a hand is raised to beat a piece 
of metal into shape the whole layout should be 
finalized. This applies not only to the mechanical 
side but also to the electrical. If this is not possible 
because the apparatus is to be specially designed, 
rather than made up from a proved design, it is 
necessary to make a mock-up to finalize the electri- 
cal design before the layout of the apparatus can 
be decided. It may take longer but the decision to 
do it will never be regretted. 


Component Layout.—It is difficult to give useful 
generalizations concerning component layout but 
perhaps details of two entirely different types of 
circuit layout will provide a few useful ideas. 

Fig. 1 shows a generalized if. stage, from which 
most others can be developed by omitting or adding 
various components. Thus, if a layout can be 
developed for this it will have a wide application. 
The main design criterion here is minimum length of 
leads, even to the detriment of accessibility and ease 
of construction. They must not suffer unneces- 
sarily and Fig. 2 shows a reasonable compromise 
which has proved quite satisfactory in practice. 
Care has been taken to orientate the valve holder to 
give the shortest possible leads into the coil cans. 
The heater leads, h.t. and a.g.c. lines are all arranged 
so that they will easily link up with previous and 
later stages. 

A completely different type of circuit is illustrated 
in Fig. 3. It is the driver and output stage of a 
push-pull amplifier, drawn somewhat unconvention- 
ally in order to show up its electrical symmetry. 
This obviously cries out for imaginative treatment 
when it comes to layout. In this type of circuit 
there is usually sufficient space to lay out the com- 
ponents on tag-strip screwed to the chassis under 
the iron-cored components. A little study results 
in the layout shown in Fig. 4. It is neat, makes all 
components accessible and enables the circuitry to 
be followed easily. 

A third type of layout was developed for the 
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detector, noise limiter and audio stages of a tele- 
vision receiver. In a television set, chassis area is 
at a premium, but there is usually plenty of space 
to build component panels at right angles to it. A 
tag-board as shown in Fig. 5 can be used. This 
type of board is very useful for all electronic cir- 
cuitry where there is a high density of components. 
For instance, one long board was used to carry all 
the components necessary for the video, sync- 
separator and both time-bases of a television 
receiver except the pre-set and iron-cored ones. 

These basic layouts have been used for all appara- 
tus built by the author in the past few years and 
have proved highly satisfactory. Other people may 
prefer variations but the basic idea of planned com- 
ponent layout is very important and saves a great 
deal of time when fault finding. 


Mechanical Design.—Having suggested various 
methods of laying out the components in a piece of 
equipment let us see how the chassis to hold them 
can best be designed and built. But first of all let 
us digress to see what tools will be required over 
and above the normal mechanical workshop selec- 
tion. There are two essentials for a neat job: 
a guillotine and a bender. Small versions of each 
can be bought quite cheaply and over the years 
will pay for themselves many times. A third, 
which is essential to the person who does a lot 
of work, is a universal bolster press with a 
varied selection of punches (circular and rect- 
angular) and a louvre tool. A cheap alterna- 
tive to this is a hand-operated lever punch, which 
will make holes up to 4in diameter, and a set of 
chassis cutters. The great advantage of punches 
over drills is that they produce clean holes without 
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burrs. Using these tools and your ingenuity it is 
possible to work near miracles. 

And now to the chassis itself. The first thing 
to remember is the size of the sheet of metal from 
which it will be cut. It is possible to get many more 
pieces 173in wide than 19in wide from a 3-ft wide 
sheet. Make sure, therefore, that the design will 
cut economically from the available sheets. Forget 
about the beautiful effects manufacturers get with 
their expensive press tools and try to imagine how 
near it is possible to get with a bender. By way of 
illustration consider the box for the portable ampli- 
fier (Fig. 6) and the rack (Fig. 8) and power ampli- 
fier chassis (Fig. 9) for mounting in it. 

The portable amplifier box was made in’ five 
parts as shown, the two ends being identical. The 
top slides inside the vertical lips of the ends, but 
rests on the horizontal ones. To allow this to 
occur the ends are notched as in Fig. 7 (a) so that 
when the sheet is bent along the dotted line the 
result is as shown in Fig. 7 (c). If a press tool is 
not available to notch the corners it can be done 
neatly by first drilling a small hole and then cutting 
with a pair of tin snips (see Fig. 7 (b)). Cutting the 
corners farther back than the bend lines is necessary 
to allow the top to pass through the slot, but it is 
a useful dodge to adopt at all times to enhance the 
appearance of the closed box. Another application 
of the same principle is shown in Figs. 7(d) and 
7(e). The ends were attached to the main chassis 
with a rs-in clearance. The advantage of this is 
threefold. There is an inevitable bend radius of 
the end lips which prevents the lip and chassis sides 
from lying flat unless the spacing exists. It allows 
the top, which is the same width as the chassis, to 
slide easily into position. It also leaves slots into 
which the lips on the 
bottom fit. These latter 
are multi-purpose; stif- 
fening the bottom, giving 
it a smooth surface (note 
the ends do not project 
as far down as the lower 


edge of the chassis) and 
preventing the ends from 
bowing inwards. This 
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box is very easy to con- 
struct and very strong 
when made. However, 
before attempting to 
make one, try a few 
sample bends with the 
sheet metal you are to 
use to get an idea of the 
allowance to be made for 
bend radius. Do not for- 
get the thickness of the 
metal in your calculations. 

Now to _ something 
rather more ambitious; or 
so it would appear at first 
sight, namely, the rack. 
The framework is of 14in 


% xfsin angle iron, with 
\ 
: li I : 
\ 
ae ( ¢ 
3 y y \ y Fig. 3. Driver and push-pull 
(ou TUT) (ori a7 a) Courtut) output stages drawn to empha- 
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INPUT size the symmetry of the circuit. 
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Fig. 4. Translation 
of Fig. 3 into a 
practical form. 


HEATERS 


some rather more substantial channel-section for 
feet. All the pieces are cut to size and shape and 
then electrically welded together. In the absence of a 
welding plant, there are plenty of small engineering 
firms who will do it quite cheaply, as it is a very 
speedy process. The side and top covers are 
designed so that there is adequate ventilation 
through holes in the cover plates. With the frame- 
work painted black and the cover plates and front 
panels stove-enamelled grey the result is very im- 
pressive but, in fact, very little equipment was 
involved in making it. The power amplifier chassis 
(Fig. 9) shows how a quite complicated shape is 
built up from simple pieces. In cases like this, 
decide what is the best chassis layout and then try 
to imagine how it can be constructed, using the 
tools at your disposal. 

The amateur’s favourite method of joining chassis 
parts together is to use nuts and bolts. Their use, 
however, is to be discouraged. For things which 
are to be permanently connected, riveting is far 
better and cheaper. A little practice in the use of 
aluminium rivets will soon lead to proficiency. An 
alternative is to use self-tapping screws, which can 
also be used in positions where they may occa- 
sionally have to be removed. Where screws are 
necessary, it is preferable to use tapped holes or 
captive nuts with them. 

If more than one-off is desired, it is necessary 
to make a template and mark off from that. This 
is best done by cutting the template to size and 
marking the positions of all the holes and bends 
on it. Then drill small holes at all these points, 
place the blanks underneath and _ centre-punch 
through. This is best done on a marking-out board 
consisting of a sheet of plywood with two strips of 
angle iron screwed to it at right angles. If only 
three or four are required, the template can be 
made from the same material as the chassis and 
when the latter have been centre-punched they 
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can all be turned into finished articles. For larger 


numbers a piece of high-grade sheet steel about 
20 gauge is preferable. 

Finish—To conceive and construct a_ small 
masterpiece of electronic equipment is insufficient 
unless attention is paid to external finish. This adds 
little to the cost, but greatly to the appeal. Remem- 
ber, friends will see only the outside and make their 


Fig. 5. Group-board assem- 
bly for mounting components 
vertical to the chassis. 
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& END PLATE 
Fig. 6. Metal parts of a 
box for a portable ampli- 
fier. 
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Fig. 7. Details of the corners of the box shown in Fig. 6. 


Fig. 5. Design of a rack for two 
or more equipment chassis. 


TRANSFORMERS & 
COMPONENTS 


x 


Fig. 9. 


Details of a power amplifier chassis. 
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SCREWS HOLDING 
ANGLE IRON 
IN POSITION 


DOUBLE ROWS OF 
VENTILATION HOLES 


TAPPED HOLES TO TAKE 
CHASSIS MOUNTING SCREWS 


Fig. 10. Metal cabinet for housing two equipment chassis 
one above the other. 


judgments therefrom. Bare metal and stuck-on bits 
of paper are taboo. It is not difficult to get the 
external surfaces cellulose sprayed or even stove 
enamelled, and several types of transfer are readily 
available. 

For really special pieces of gear, lettering can 
be engraved instead of transferred and chromium- 
plated handles and screws used. It is, of course, 
possible to buy professionally made cabinets or kits, 
but to use them is almost an admission of defeat 
by the proud engineer. Here, again, a scrapbook 
or folder of pamphlets of these odds and ends is 
very useful, otherwise when something is required, 
although you know an item is available, you cannot 
remember who supplies it. 

Up to now most, if not all, of the suggestions for 
improving the breed have involved extra expendi- 
ture, and unless economies can be made in other 
directions, no one is likely to heed them. The 
obvious one is in the purchase of materials. 

As with all stores, the ideal is to achieve the 
maximum usefulness with the minimum of stock. 
This means standardization and has the advantage 
that, with less choice, it is easier to choose. Let 
us examine a few ways in which this can be 
achieved. Keep the gauges of metal used down 
to a minimum; say two, one for chassis, the other 
for front panels. So far as screws are concerned, 
standardize on one type of head (cheese head is 
suggested as being the most useful), the usual even- 
numbered B.A. sizes and a minimum number of 
lengths. Most types of valve are now produced 
with a B9A base, so use this whenever possible. 
Make sure that all resistors of a particular wattage 
are of the same appearance and similarly with 
capacitors. Nothing looks more amateurish than a 
mixture of different resistors, ceramic, insulated and 
uninsulated with radial or axial wire ends. 

The same ideas should also be applied to the 
boxes in which the equipment is housed. Almost 
every piece of gear consists basically of two parts, 
a power pack and the main equipment. Power 
packs take much the same form and to a large 
extent are interchangeable; so why not use a cabinet 
which will take two chassis connected by a multi- 
wire cable, one containing the power pack, the 
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other the specialized item of electronic equipment. 
This has the advantage that several containers 
(and power packs) can be made at a time, which 
is much quicker than making a succession of one- 
offs. A simple practical layout is shown in Fig. 10. 
The box consists of a single sheet of aluminium 
bent as illustrated with angle-iron screwed in posi- 
tion down the sides (this is then drilled and tapped 
along the front edge to act as screw fixing for the 
chassis). The top and bottom, which are identical, 
are then screwed into position and it is now ready 
to house the two chassis. Ventilation holes and 
rubber feet are added as desired. 
_Standardization can also be applied to the 
circuitry adopted. Consider, for example, the audio 
engineer who is called upon to build a succession 
of specialized equipments. All of them will prob- 
ably contain a tone control network and a low- 
noise level microphone stage. Suitable circuitry 


can be developed for each purpose and then used 
on all possible occasions. This saves time in design 
and promotes reliability. To chop and change 
designs every time a new development is announced 
is foolhardy. Note them, study their pros and cons, 
but do not incorporate them in any permanent 
apparatus until a mock-up has proved their sub- 
stantial advantage over the “old faithful.” 

Summary.—This article has attempted to show 
how, with a few extra tools and a lot of ingenuity, 
the standard of mechanical design by the amateur 
and semi-professional electronic engineer can be 
improved. Appearance, layout and accessibility are 
important factors in all apparatus and a little time 
spent in considering them initially will be amply 
repaid during the gear’s life. Do not be afraid to 
copy the professional, but branch out and be original 
if, after consideration, circumstances warrant a new 
approach. 


Suppressing Television “Bright Spot” 


Inexpensive System for Protecting Receiver Screens 


By E. MOSTON KENNY* 


A DISTURBING feature of many television re- 
ceivers is the intense stationary spot which appears 
on the tube immediately after switching off the 
receiver. Apart from the visual annoyance, the 
continued application of this intense spot to the 
same position on the tube can subsequently result 
in an ion burn on the screen. 

The fact that a spot remains on the tube after 
switching off is due to: (a) the almost immediate 
collapse of the scanning circuits when the h.t. is 
switched off, and (b) the discharge time of the tube 
capacitance or e.h.t. capacitors. As e.h.t. is avail- 
able for the anode of the tube, and its heater is still 
warm, electron emission continues, producing an 
unscanned beam. 

Various methods can be used to suppress or 
deflect the bright spot. One of them is a special 
brilliance control now availablet which suppresses 
the bright spot at the moment of switching off, the 


* Morganite Resistors, Ltd. 
t+ Morganite type ABS control. Patent Application No. 10259/57. 
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Fig. 2. Voltage on the grid of the c.r. tube as the 
brilliance/on-off control is turned off. 


essential feature of the scheme being that the 
brilliance control should operate the “on/off” 
switch of the receiver. 

The principle of operation is as follows. Referring 
to Fig. 1, R, is the brilliance control. In the pro- 
cess of switching off, the slider is brought towards 
h.t. negative, reducing the brilliance of the tube. 
At point A, the “on/off” switch is turned “ off” 
and a short interval of time afterwards the slider 
becomes open circuit to the resistance track. At 
that moment the grid of the tube is swung nega- 
tively and as a result the bright spot is suppressed. 

Referring now to Fig. 2, the voltage applied to 
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opposite charge this point swings 
negative to a voltage (V.,) equal 
to the h.t. decay voltage (V,) but 
opposite in polarity, thereby 
cutting off. the tube grid. The 
receiver is now in the “off” 
position, and the grid of the tube 
will slowly return to zero volts 


Ri $< + -- (h.t, negative) on a time constant 
toondl j (t,) controlled by C, and R,. As 
Ro the receiver should not nor- 
eas mally be switched on imme- 

' 


diately after switching off, the 


The new combined brilliance control 


and on-off switch. circuit values. 


the grid of the c.r. tube is shown by the heavy line 
and the main h.t. voltage by the broken line. On 
switching off, the main h.t. commences to decay 
over a period of time t,, but at a point some time 
after the commencement of this period the bottom 
end of C, becomes open circuit. By virtue of 


Fig. 3. Practical form of Fig. | with 


-HI. time t, can be of the order of 
minutes. R, (if fitted) should be 
fairly high, of the order of five 
or ten times R,. 

A practical circuit is shown in 
Fig. 3. The values are suitable for an h.t. supply 
with a decay time of 0.5 seconds. The negative 
voltage applied to the grid of the c.r. tube can be 
reduced, if required, by taking the h.t. end of C, 
to a lower point on the potential divider chain as 
shown by the dotted connection. 


B.B.C. STATISTICS 


AS always, the “ B.B.C. Handbook ”’* is a veritable mine 
of information on the organization and administration 
of the Corporation’s sound and television services. The 
following few facts and figures have been culled from 
the 1958 Handbook. 

Although the v.h.f. sound broadcasting service now 
covers over 84 per cent of the population and will in- 
crease to 96 per cent by the end of 1958, there were only 
three-quarters of a million v.h.f. sets in use last autumn. 

There are still some 16 million adults in the United 
Kingdom without television receivers. 

Of the B.B.C.’s staff of 15,242, 4,200 are engaged ex- 
clusively on work for the television service and 3,250 on 
technical engineering duties. 

Seventy-five per cent of all B.B.C. recordings are now 
on tape. 

Crtising £2 from each £3 combined sound and 
television licence to the television service, and propor- 
tioning the Treasury and Post Office deductions pro rata, 
the income from licences in the year ended last March 
was as follows. (The additional £1 excise duty on 
television licences is also retained by the Treasury.) 


T+ Television | Total 


Sound 
B.B.C. | 12, 1 15, 948 | i ,674.260 23,790,208 
Treasury ... as 1 400,117 | 1,349,883 | 2,750,000 
Post Office a 974,626 939.658 | 1,914,284 
Gross licence revenue | £14,490,691 


| £13,963,801 | £28,454,492 


Of the £9.1M spent in operating the television ser- 
vice, £4.3M was on programmes and £3.5M on engineer- 
ing. Of the £11.6M on sound broadcasting, £6.3M 
was spent on programmes and £2.7M on engineering. 

Rental paid to the Post Office for lines during the year 
ended last March totalled over £1M. Two-thirds of this 
was for links for the television service. 

The cost of the television service increased by 21.7 
per cent. The cost per hour of transmitting programmes 
rose from £2,675 to £3,256. Home sound services in- 
creased by 6. 5 per cent to £575 per hour. 


*B.B.C. Handbook, 


1958,’ 288 pages, 5s. 


138 


Total number of programme hours in the Home sound 
services for the year covered by the Handbook was 
20,120, a slight decrease on the previous year. Trans- 
mission time in the television service increased by 165 
hours to 2,794 hours, and in the external services by 
506 hours to 29,561 hours. 


TV Tower Tests 


TESTS using reaction-type rockets were carried out 
recently on the completed Crystal Palace television 
tower in order to find its natural frequency of vibra- 
tion and the structure’s capacity for damping out such 
vibration. Air flow within a certain range of -wind 
speeds can incite rhythmic lateral movement of a struc- 
ture of this kind causing it to deflect as a vertical canti- 
lever. Should this motion coincide with the natural 
frequency of vibration of the structure, or its harmonics, 
and the controlled damping be inadequate, it could 
lead to the complete collapse of the tower. 

A total lateral thrust of about 2.14 tons was applied 
to the 450-ton tower by firing 6 rockets fixed at the 
630-ft level and this produced an oscillation of 8in each 
side of the vertical. 

Instrument recordings are being analysed by the 
N.P.L. and it is expected that the results of the tests, 
believed to be the first of their kind on a high tower, will 
prove of great value not only in the study of the Crystal 
Palace’s tower reaction to wind forces, but also in the 
design of similar structures. 

B. I. Callender’s Construction Co., who designed and 
built this 708-ft self-supporting tewer, have produced 
an interesting film called “The Phonix Tower.” It 
traces the design and construction of the tower from the 
site excavation through the varying processes in the 
works and during erection to the installation of the u.h.f. 
experimental aerial which surmounts it. The 40-minute 
film, which incidentally does not include any shots of 
the tests referred to above, can be = from 
B.I.C.C., 30 Leicester Square, London, W.C.2 
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PERFORMANCE ASSURANCE WITH 


COSSOR 


PRINTED CIRCUITS 


pe 


AN INSTRUMENT RANGE 
IN KIT FORM 


Q. Why has Cossor Instruments decided 
upon this innovation ? 


A. To make available a range of first-class 
measuring instruments at a considerable 
saving in cost to the Buyer. 


Q. Are Kit instruments inferior in perform- 
ance to their Factory-built equivalents ? 


A. Certainly not. If assembled and wired 
exactly in accordance with the Manual 
of Instructions. 


Q. A certain skill must, surely, be required 
to build these instruments ? 


A. None beyond the ability to use a small 
soldering iron. 


Q. How can a performance specification be 
maintained without setting up test equip- 
ment ? 


A. Largely by the use of PRINTED CIR- 
CUITS which allow no interference with 
the layout of critical parts of the circuit. 


Q. How many Kit instruments are at present 
available ? 


A. Three. Two Oscilloscopes, a Single- 
Beam and a Double-Beam, and a Valve 
Voltmeter. Others will follow shortly. 


Model 1071K Double Beam Kit Oscilloscope 
List Price £69.0.0. 
Hire Purchase Facilities. 


, ae i. have in i 
Trade terms on @ pplication. @Q. Could I have more information on these 


interesting instruments ? 
A. With the greatest of pleasure. Just write 


to: | 


mee 


CO S S0 r INSTRUMENTS LIMITED 


The Instrument Company of the Cossor Group 


COSSOR HOUSE - HIGHBURY GROVE - LONDON, N.5 


Telephone : CANonbury 1234 (33 lines) Telegrams : Cossor, Norphone, London Cables : Cossor, London 
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New value 
in valveholders 


A ceramic valveholder with its many inherent 

advantages, costing no more than the ordinary moulded 
varieties —this is the latest news from Plessey at Towcester. 
This superior product employs high-grade, low-loss 
ceramic body material and has a pin-to-pin 

capacity of Jess than 0.5 pf. 

Design Engineers, manufacturers and others 

interested in this cost-cutting, performance-improving 
development, should request a copy of Plessey 

Data Sheet No. 6062 which contains comprehensive data. 


Parameters 


Equivalent Resistance at 20 Mc. between 2 adjacent contacts: 
Not less than 3 megohms 
Insulation resistance : 
Greater than 20 x 10'” ohms 
Voltage Breakdown : 
Greater than 3.5 kV pin-to-pin and pin-to-earth 
Contact Resistance : 
Less than 4 milliohms 
Contact Material : 
Spring quality Brass—Silver Plated 


[ Plessey 


CHEMICAL & METALLURGICAL DIVISION - COMPONENTS GROUP 
THE PLESSEY COMPANY LIMITED - WOOD BURCOTE WAY - TOWCESTER - NORTHANTS - TEL: TOWCESTER 312 


Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED - ILFORD - ESSEX - ENGLAND - TELEPHONE ILFORD 3040 
Ich 
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Forward Projection in the Home 


Converting a Rear-Projection Television Chassis 


By 


f OR various reasons projection television for the 
home has not been a success, either here or in the 
United States. When manufacturers were faced 
with the demand for bigger pictures a few tentatively 
tried some rear-projection models, but gradually the 
trend has swung over to larger and larger cathode- 
ray tubes for direct viewing. To-day there are only 
a few projection models available for home use, and 
I believe all of these are rear-projection types. 

The objections which have been raised against 
this type of receiver may be summarized as 
follows:— 

(1) An insufficiently brilliant picture, necessitating 
viewing in a nearly dark room. 

(2) In the case of forward projection, a large and 
unwieldy console standing in the centre of the room, 
with mains and aerial leads lying across the floor. 

(3) Rather poor e.h.t. regulation, with consequent 
focus instability with changing picture content. 

(4) Complicated circuitry and less reliability. 

It is the purpose of this article to show that all these 
objections can be overcome, partly or wholly, in the 
case of forward projection in a normal-sized living 
room. 

Dealing with the objections in order, first of all 
it must be remembered that nearly all commercial 
forward-projection receivers are designed specific- 
ally for use in schools, hospitals, etc., where an 
audience of perhaps thirty or forty people has to 
be catered for. This necessitates a large, sometimes 
flat screen, usually 4ft x 3ft, situated fairly high on 
the wall—a position which will give maximum re- 
flection of any ambient lighting in the room. 


OPTICAL BOX 
a 
(ea ae Be 
J eo; 
¢ : 
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At home a different procedure may be adopted. 
In the writer’s case the screen is mounted in a 
wooden framework which gives adjustable height 
and tilt. The centre of the screen is only 26in from 
the floor and it is tilted at about 10° from the verti- 
cal. The screen size of 30in x 22in is considerably 
larger than the largest direct-view picture obtain- 
able, and is just about optimum for the room size 
of 14ft x 12ft. ; 

The room lighting for normal viewing at present 
consists of three 100-watt lamps reflecting from the 
ceiling. This gives adequate illumination, at the 
same time permitting a reasonably good picture to 
be enjoyed. On special occasions—for example, 
when the family wishes to sit down and enjoy a 
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Arrangement of the modified projection set and screen 
in the author’s living-room. 


good play—a small standard lamp is used, when the 
performance can only be compared with a good 
cinema picture. By making the screen slightly con- 
cave in a horizontal direction a wide angle of view- 
ing is obtained, and its forward tilt and low position 
give minimum reflection of ambient lighting. Acti- 
vated aluminium screens of similar design may be 
obtained from P.A.M., Ltd., of Guildford, Surrey. 


Compact Console 


Coming now to objection (2), it is quite possible to 
make a forward projection console reasonably small. 
The particular one in use by the writer at the 
moment is built around a Philips 704A chassis and 
measures only 15in high by 2lin wide by 18in front to 
back. By fitting the optical box at the rear of the 
chassis, 1.e., farthest from the screen, the console itself 
is brought nearer to the screen and farther from the 
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Constructional details of the screen with the loudspeaker 
built in below. 
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centre of the room. The main reason for making the 
console as low as possible is to enable the picture to be 
viewed from normal armchair height cver the top 
of it, i.e., directly in front of the screen where the 
picture is at its brightest. In its position about Sft 
from the screen (64in from the corrector plate to 
screen) the console also comes in useful as a coffee 
table. 

The best way to overcome the difficulty of untidy 
leads is to run aerial, mains and speaker leads in one 
piece of sleeving from the console to two sockets on 
the skirting board near the screen—one for mains 
and one from the aerial and speaker. It will be found 
far better to place the loudspeaker with the screen 
rather than in the console, partly to avoid the “ dis- 
embodied voice” effect and partly to save precious 
space in the console. Two leads have to be run to 
the console anyway, so that the extra leads for the 
speaker are no problem. ; 

With regard to objection (3), this problem solves 
itself to a certain extent with forward projection. 
Owing to the greater light transfer efficiency as 
compared with rear projection, the beam current of 
the c.r.t. need not be so high for a bright picture and 
consequently the e.h.t. generator need not be driven 
so hard. The regulation of any of the commercial 
rear-projection models will usually be quite adequate, 
but should greater focus stability be desired there 
are various ways of doing this which should be well 
within the ingenuity of Wireless World readers. One 
solution is to introduce a certain amount of vision 
a.g.c. which is based on the peak white in the pic- 
ture. This degrades the contrast values to a certain 
extent but gives a good stable picture. : 

The fourth objection, of complicated circuitry and 
unreliability, is simply not true. The only additions 
in a projection receiver are the e.h.t. generator and 
a safety circuit which blacks out the beam to prevent 
burning of the screen if either timebase should fail. 
In the writer’s experience these sets give very little 
trouble and when they do the servicing is usually 
straightforward. 

At the present time there are many old rear-pro- 
jection sets on the second-hand market and the only 
major modification necessary for conversion to for- 
ward projection is the changing of the corrector 
plate on the Mullard optical box to give a throw of 
64 inches. I understand that this service can now 
be done through any Philips dealer by M. Bender 
(Northern), Ltd., of Newcastle-upon-Tyne. 

It is hardly possible to give detailed instructions 
for the mounting of the optical box as this will 
depend entirely on the particular chassis chosen for 
conversion. From the point of view of ease of ser- 
vicing and initial setting-up, etc., it will be found 
better to mount the box directly on the chassis 
rather than fix it to the interior of the cabinet. It 
must be rigid and have some means of varying the 
angle of throw in a vertical direction through about 
5-10°. 

The Philips series 600A, 1800A and 704A 
receivers, being very compact, are particularly suit- 
able for conversion, and in these the optical box 
may be mounted approximately in its original posi- 
tion, i.e., next to the e.h.t. unit. Two pieces of 3in 
plywood l}in wide by 12in long are bolted to the 
back of the box and have their lower ends joined 
to the wooden sub-chassis by hinges. The front 
of the box is bolted to two steel brackets fitted to 
the main chassis at right angles to the box. The 
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The modified receiver with the optical box mounted on 
the chassis. 


bolts connecting the box to these brackets run into 
slots in the brackets to allow the vertical angle to 
be varied. Incidentally, with this method of mount- 
ing it will be found that a turret tuner will just fit 
under the box, with its station selector knob nicely 
in line with the other controls. It must also be 
remembered that these chassis are live, and suitable 
precautions should be taken to ensure that no part 
of the chassis is accessible from outside the cabinet. 

It does not come within the scope of this article to 
deal with circuitry but merely to give suggestions for 
the general arrangement of the console and screen 
for home use. If these suggestions are carried out 
I can promise that the result will be a pleasant sur- 
prise, especially to those who have only seen forward 


projection at exhibitions or in shops. In spite of the 
fact that, in theory, it is impossible to obtain a real 
black on a silver screen in a lighted roomf, it will 
be found in practice that the contrast range is at 
least as good as a direct-view receiver. This is 
probably because black is only comparative in any 
television receiver and the extremely good highlights 
obtained on the silver screen make the blacks appear 
just that much blacker. 


Better Picture Quality 


One of the main criticisms of back projection has 
been the “softness” associated with this type of 
picture. This effect is mainly due to the light scat- 
tering which cannot be avoided with even the 
thinnest of translucent screens but which does not 
occur with forward projection, where the light is 
beamed directly on to an opaque screen. The 
absence of external mirrors, which slowly lose their 
efficiency through the accumulation of dust, etc., is 
another great advantage over rear projection. It 
would probably be fair to say that the general tone 
or “goodness” of the forward-projection picture 
lies somewhere between that of a good rear-pro- 
jection set and that of a direct-view type, with a 
bias toward the last-mentioned. When one con- 
siders the many other advantages of forward pro- 
jection, e.g., the really big picture and the beautifully 
even focus, the change is certainly worth considering. 

In conclusion, not the least of the advantages of 
forward projection is the low cost of replacing the 
c.r.t., which is only about one-third of the price 
of even a 2l-in direct-view tube, and unless I have 
been exceptionally lucky the useful life of these 
projection tubes is, if anything, longer than that of 
their big brothers. 


_ t Projection Television,” Letters to the Editor, December, 1957, 
issue. 
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THE full curves given here indicate the highest fre- 
quencies likely to be usable at any time of the day or 
night for reliable communications over four long- 
distance paths from this country during March. 
Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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The Magnetodynamic Pickup 


Advantages of a Moving Magnet System 


By C. BROWN 


Rie of the most successful gramophone pick- 
ups to appear in recent years have used the electro- 
dynamic or moving-coil principle and at least two 
have employed a cantilever type stylus, the advan- 
tages of which are well known. In the electrodynamic 
system, however, a coil of extremely fine wire with 
only a few turns must be used to ensure that the mass 
of the moving system is kept low. Even with a large 
magnet, the voltage 
induced in such a 
s pickup is very small 
4} and a transformer 
is required between 
the pickup and any 
practical amplifier. 
In the magneto- 
dynamic pickup de- 
veloped by Philips, 
the magnet and coil 
exchange their 
roles: the magnet is 
the moving element 
and the coil is fixed. 
¢ A_~ much higher 
r sensitivity is pos- 
sible than is the 
case with the elec- 
trodynamic system 
and no input trans- 
former is needed. 
The magnetic system of this pickup differs also 
from that employed in moving-iron (variable reluct- 
ance) pickups: in these, a part of the magnetic 
circuit moves, but not the magnet itself. 


Design Details.—A rod-shaped permanent magnet 
M is located between the ends of a yoke J in which 
the coils S are wound (Fig. 1). This rod armature 
is diametrically magnetized and is held in two 
bushes B, and B,. At the lower end, the magnet has 
a needle arm or cantilever C cleated to it with an 


Fig. |. Principle 
of the magneto- 
dynamic pickup. 


Fig. 2. Component parts of 
the pickup. (Left to right) 
Yoke and coils; magnet and 
stylus; rubber and p.v.c. 
bushes ; polyester block, cast 
around the yoke and coils; 
complete “‘cartridge’’. On 
either side of the cantilever 
are protecting shoulders. 
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aluminium collar, and the diamond tip D is fixed in 
a similar fashion. 

The equilibrium position of the magnet coincides 
approximately with the position of magnetic sym- 
metry and, clearly, any lateral movements of the 
stylus will produce flux alternations through the 
yoke and hence induce a signal voltage in the coils. 

Sensitivity is high (approximately 44 mV per cm/ 
sec) giving an output of 24 mV r.m.s. for a peak 
velocity of 6 cm/sec—a typical value for micro- 
groove records. This figure, although lower than for 
crystal pickups, is higher than can be achieved with 
many electrodynamic movements using  trans- 
formers. It is higher, too, than that of many pick- 
ups of the variable reluctance type. 


The Moving System.—The component parts of 
the pickup “cartridge” are shown in Fig. 2. The 
most unusual of these is the magnet, and some com- 
ment on the choice of material and shape may be 
of interest. 

To achieve good sensitivity, the magnet flux must 
have as high a value as possible. The magnet should 
be proof against demagnetization by external fields; 
this necessitates a high demagnetization factor, and 
a “short” magnet is therefore called for. A further 
essential, in view of the high accelerations which 
will be encountered, is a small moment of inertia. 

A magnet to satisfy these requirements was made 
possible by the development of Ferroxdure’, a 
material with a high coercive force—about 1,000 
oersteds in the present application. The density is 
low: about 4,000 kgm/m*, compared with twice this 
figure for Ticonal steel. The conflicting require- 
ments of large flux and small moment of inertia 
were resolved in a rod shape, 0.8 mm in diameter 
and with an effective length of 8 mm. The effective 
mass at the stylus is 2.8 mgm. The rod is made by 
extrusion, sintering and grinding, and is magnetized 
perpendicular to its axis of rotation. 


eo 
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This form of armature 
is obviously a much 
simpler manufacturing 
proposition than _ the 
electrodynamic pickup’s 
coil of fine wire on a 
fragile former; it is more 
reliable in service and 
there is great consistency 
in performance between 
large numbers of pickups. 
Accurately dimensioned 
rod magnets are obtained 
which are easily inter- 
changeable. 

The restoring couple 
for the magnet is pro- 
vided by the rubber bush B, in Fig. 1. Damping 
must also be provided and this is achieved over a wide 
frequency range by the p.v.c. bush B,. This damp- 
ing, the effective mass and the stiffness of the move- 
ment, comprise the mechanical impedance. The 
bore of the p.v.c. bush is slightly greater than the 
magnet diameter; the magnet is pulled against the 
wall of the bush during use and this is found to give 
a suitable degree of damping. The lateral com- 
pliance obtained with this arrangement of bushes 
is at least 5x 10-° cm/dyne. 

The method of supporting the armature permits 
movement other than rotation. In an electro- 
dynamic system this could lead to the generation of 
unwanted signal voltages; at the same time it has 
often been found that too great a restriction on 
movement is liable to provoke distortion due to the 
introduction of resonances into the audible fre- 
quency range. In the magnetodynamic system, 
therefore, where in theory only one mode of arma- 
ture movement can produce a signal voltage, there 
is an advantage in allowing freedom in more 
than one direction. The high degree of vertical 
compliance (10—° cm/dyne) is, of course, important 
where the well known “ pinch effect” is concerned. 
_ The mechanical noise radiated from pickups hav- 
ing a large armature area rigidly connected to the 
stylus tip can be most objectionable; here again the 
excellent vertical compliance is beneficial and the 


area of the rod magnet is smaller than that of most 
moving coils. 


The Yoke and Coils.—The yoke must have high 
initial permeability and Mumetal was chosen for 
this part. It is in the form of a strip of 2 sq mm 
cross-sectional area, bent to the required shape. 

The magnetic induction in the yoke is very low 
compared with the saturation induction of the 
material and distortion due to saturation is impos- 
sible. Only a part of the magnet flux passes through 
the yoke (the remainder completes its circuit in the 
air). 

The two coils, total impedance 5,000 ohms, form 
an approximately astatic system. They are wound 
on the arms of the yoke and this, together with the 
armature and bearings, is contained in a cast block 
of polyester resin. The whole assembly is provided 
with a Mumetal screen and a robust “cartridge” is 
thus formed, proof against tropical climates. Both 
the yoke and the magnetic screen are connected, via 
the pickup lead, to the amplifier, thus suppressing 
any noise due to static electricity generated by the 
friction between stylus and record. 
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Complete pickup and arm, showing ‘‘ micrometer’’ adjustmem of playing weight. 


The Arm.—This is straightforward in design and 
is equipped with a continuously variable counter- 
weight giving a playing weight range of 0-10 gm. No 
springs are used. Recommended playing weight for 
general use is 5-6 gm, although the pickup will track 
satisfactorily below this on a great many records 
when conditions are good. The author has particu- 
larly in mind accurate levelling of the record playing 
equipment, to avoid unwanted lateral forces on the 
arm. 

It is often maintained that a spring adjustment of 
playing weight is best because it enables a lighter 
arm to be used. This is true, but a light arm does 
not guarantee a small inertia. The case for and 
against has been neatly summed up by Barlow’. 

A point of some interest is that any ferrous metal 
can be used for the turntable in any system which 
incorporates the magnetodynamic pickup. This is 
not the case with moving coil pickups, where the 
large magnet would exert an appreciable force on a 


’ ferrous turntable with a consequent increase in play- 


ing weight. 


Frequency Response.—In record reproduction, the 
upper limit of frequency response may be deter- 
mined by a resonance or by a tracing loss concerned 
with the relative amplitudes of the stylus and re- 
corded groove being traced®. So far as resonance 
is concerned, this may be due solely to the pickup’s 
moving system, or it may be the compliance of the 
record material resonating with the effective mass 
at the stylus tip. 

The magnetodynamic pickup’s armature reson- 
ance occurs at about 26 kc/s and it is therefore, the 
“sroove stylus” resonance, depending on record 
material characteristics, which imposes the upper 
frequency limit. This lies at 18-19 kc/s for micro- 
groove records in the present state of the art. The 
output voltage of the pickup, then, is proportional to 
recorded velocity up to this limit. Reference was 
made above to a tracing loss and, this, rather than 
a resonance, will impose the upper frequency limit 
when the pickup approaches the inner grooves of 
the record. The effect is, unfortunately, one that is 
inherent in reproduction from disc records. 

The low-frequency response of a pickup is usually 
limited by resonance, and it is generally agreed that 
this, since it cannot be eliminated, must be kept at as 
low a frequency as possible by good arm design and 
attention to the compliance of the armature system. 
If a maximum is set for armature restoring force 
in the interests of a low resonant frequency, it is 
equally true for many magnetic pickups that a certain 
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minimum force is necessary to centre the armature 
in opposition to the magnetic field. 

It follows that a reduced field—and signal voltage 
—usually accompanies low resonant frequency. 
These considerations apply to the magnetodynamic 
pickup in principle, but the very small field acting 
against restoring force makes possible an excellent 
relationship between output voltage and the com- 
pliance value quoted earlier, with a smooth response 
extending to 25 c/s. 

Intermodulation distortion tests using 60 and 


- 4,000 c/s tones at 4:1 ratio, gave the low figures of 
0.6% at 8 cm/sec and 1.4% at 20 cm/sec recorded 
velocity. The figures are, of course, for pickup and 
record together. 


REFERENCES 
*Went, J. J. Philips Technical Review. Vol. 13, 
pp. 194-208. 1951-2. 


? Barlow, D. A. Wireless World. June 1957. 


° Kerstens, J. B. S. M. Philips Technical Review. 
Vol. 18, pp. 89-97. 1956-7. 


Commercial 


Transformers for mains, audio, e.h.t. and low-voltage ap- 
plications; also smoothing chokes. A comprehensive catalogue 
giving electrical data, physical dimensions, mechanical 
drawings, and a price list from Gardners Radio, Somerford, 
Christchurch, Hants. 

Magslips; a 60-page publication dealing with their his- 
tory, fundamental principles, use in systems and circuits and 
applications in analogue computing; with electrical and 
mechanical details and information on power supplies, 
measurements, tests and fault location. From Muirhead and 
Co., Beckenham, Kent. Also a leaflet on their range of 
synchros and servo motors, 


Aerial Installation for communications receivers. A book- 
let “ Better Radio Reception,” giving advice on aerial erection 
and interference suppression for land and ship stations, from 
Eddystone (Stratton and Co.), West Heath, Birmingham 31, 
price ls. 

Carbon Coated Resistors on ceramic rod with axial wire 
leads (no caps), giving reductions in length and diameter. 
Details of these and other carbon-coated and wire-wound 
precision types made by Resista Fabrik Eiektrischer Wider- 
stinde of W. Germany, in a catalogue from G. A. Stanley 
Palmer, Maxwell House, Arundel Street, London, W.C.2. 


G.E.C. Valve Manual, Part I, second edition, covering re- 
ceiving and industrial valves, television and instrument c.r. 
tubes, semiconductor diodes and transistors, neons, photo- 
cells, barretters, corona stabilizers and G-M tubes. Also 
tables of equivalents, valves in G.E.C. receivers and data 
on obsolete types. From the General Electric Company, 
Magnet House, Kingsway, London, W.C.2, price 7s 6d. 

A.C. Voltage Stabilizers in rack-mounted form suitable for 
direct incorporation in equipment. Load ratings range be- 
tween 1.61 and 12.19 kVA, the accuracy is +0.5 per cent, 


Literature 


while the correction rate is 40 volts per second for one 
design and 1 volt per second for another. Leaflet from 
Claude Lyons, Valley Works, 4-10 Ware Road, Hoddesdon, 
Herts. 

Hi-Fi Furniture.—The provision of various styles of 
cabinets for sound reproduction equipment to suit customers’ 
existing furnishing schemes is part of the service offered 
by Largs and described by them in a booklet from their 
establishment at 76-77, High Holborn, London, W.C.2. 
Cabinets can be “ tailor made” if necessary. 

Three-pole Switches, suitable for 3-phase power switching, 
with a sliding action contact mechanism which ensures simul- 
taneous breaking of all three contacts. These and other 
Cutler-Hammer types described in a leaflet from NSF, 
Keighley, Yorks. 


Screened Leads, microphone cables and equipment con- 
necting wires; a brochure from The Telegraph Construction 
and Maintenance Co., Mercury House, Theobald’s Road, 
London, W.C.1. 

Batteries and Accumulators, Exide and Drydex, for re- 
ceivers, hearing aids, torches and other electrical apparatus. 
A catalogue giving sizes, weights, voltages and prices, in- 
cluding a replacement list of types suitable for battery 
receivers, from Chloride Batteries, Exide Works, Clifton 
Junction, Swinton, Manchester. 

“ Modular ” Cushioning, made of rubberized hair, for pro- 
tecting equipment in transit. The “modules” are small 
blocks of the material on a }-inch flexible backing which 
can be either cut to separate the blocks or used as a “ hinge” 
when disposing them around corners, etc. Illustrated bro- 
chure, showing arrangements required for various loads, 
94 Hairlok Laboratories, Power Road, Chiswick, London, 
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U.H.F. Link Test 
Equipment 


For testing u.h.f. multi-channel links 
a number of special types of equip- 
ment are needed. Asmall exhibition of 
such test « pparatus made by Marconi 
Instruments, Ltd. and suitable for 
frequencies from !,700 to 2,300 Mc/s 
was held recently. The u.h.f. receiver, 
signal and noise generators, associated 
power pack, wavemeter and precision 
slotted line shown in the photograph 
formed part of this exhibition. 
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The above recorder uses a synchronous capstan motor and 
for use on 12 volt car battery a 50 c/s +1 cycle 230 v., 120 w. 
power supply unit is available. 


T.R.G.10 MINIATURE AMPLIFIER AND VERSATILE 
PRE-AMPLIFIER. A modern miniature amplifier, measuring 
only 44 x Sin. over front panel and projecting I04in. to the 
rear. Uses C core transformer material to obtain low exter- 
nal magnetic field and has less than 0.1% harmonic distor- 
tion at 10 watts output. The amplifier response is level 
15 c/s. to 50,000 c/s. within 0.2 db. The 3-valve pre-amplifier 
will operate direct from recorder heads with correction 
networks for different tape speeds and switched inputs are 
provided for radio, microphone and gram. with correction 
for all recording characteristics. 


“SUPER FIFTY WATT” AMPLIFIER. This heavy 
duty amplifier is available for long life under arduous con- 
ditions. The normal life being 5,000 hours without valve 
change. 


An Electronic Mixer for four 30-50 Q balanced line micro- 
phones or special to order. Normal output 0.5 v. on 
20,000 Q but | mW., 600 balanced or unbalanced is 
available as an alternative. 


The 3-CHANNEL MIXER and PEAK PROGRAMME 
METER is similar to the above but is fitted with a meter 
readirg peak signals with | second decay time and cali- 
brated in dbs from zero level | mW., 600Q to +12 and 
—20 Lalanced or unbalanced output by means of switch. 
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and AMPLIFIERS 


%* The total hum and noise at 74 inches per second 50-12,000 
c.p.s. unweighted is better than 50 dbs. 


% The meter fitted for reading signal level will also read 
bias voltage to enable a level response to be obtained under 
all circumstances. A control is provided for bias adjustment 
to compensate low mains or ageing valves. 


%* A lower bias lifts the treble response and increases 
distortion. A high bias attenuates the treble and reduces 
distortion. The normal setting is inscribed for each instru- 
ment. 


%* The distortion of the recording amplifier under recording 
conditions is too low to be accurately measured and is 
negligible. 


% A heavy mu-metal shielded microphone transformer is 
built in for 15-30 ohms balanced and screened line, and 
requires only 7 micro-volts approximately to fully load. 
This is equivalent to 20ft. from a ribbon microphone and 
the cable may be extended 440 yds. without appreciable loss. 


%& The 0.5 megohm input is fully loaded by 18 millivolts and 
is suitable for crystal P.U.s, microphone or radio inputs. 


%& A power plug is provided for a radio feeder unit, etc., 
Variable bass and treble controls are fitted for control of 
the play back signal. 


%& The power output is 4 watts heavily damped by negative 
feedback and an oval internal speaker is built in for monitoring 
purposes. 


%& The play back amplifier may be used as a microphone 
or gramophone amplifier separately or whilst recording is 
being made. 


te The unit may be left running on record or play back, 
even with 1,750ft. reels, with the lid closed. 


CP20A AMPLIFIER. This standard amplifier for extreme 
tropical use will operate from 230 v. A.C, mains or 12 v. 
car battery and give 15 w. output for a consumption of 
5.5a. Inputs for $0 Q balanced microphones, M.I. P.U. and 
Cr. P.U. 


Full details and prices of the above on request 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


Telephones: LIBerty 2814 and 6242-3 


Telegrams: “Vortexion, Wimble, London.” 
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announcing the NEW 


Qimstiong A10 


HIGH FIDELITY AMPLIFIER 


now even better than the original Armstrong Al0 


FOR 5 GOOD REASONS ! 


scans, 


INCREASED SENSITIVITY—enabling low out- 
put magnetic pick-ups to be fed directly into 
the control unit without recourse to step-up 
transformers 


PICK-UP MATCHING—4 position selector 


BRIEF SPECIFICATION 


Output: 10 watts (nominal), 20 watts peak. Frequency 
Response: 10-100,000 cps, with | dB 15-30,000 cps. 
Distortion: Less than 0.1%. Damping Factor: 40. Hum 
Level: better than 80 dB down. N.F.B.: 3 loop, main 


Additional EQUALISING positions 


3 HIGHER PEAK OUTPUT 


Latest EL 34 output valves 


overall loop 28 dB from testiary winding of output trans- sttneteesresseeenessenscensnnans aneneserenessussenarenssensners 

former. Sensitivity: 18 mV (Gram input A) for 10 watts. os; Hen PERG eles aR era, ca 

Spare power supplies: 320 V. at 50 mA and 6.3. V at demonstration. 

2 amps. NAME (BLOCK CAPITALS PLEASBE)......cccccccsecccce 
CONTROLS PAMRCNRN  Pei5 oi 5 cin sche anis cs /s 9d Karodin son aaa naha ti as onad aes 

1. INPUT-MIC, RADIO, TAPE, GRAM (in conjunction WA 

with 4 position pick-up matching selector). 2. EQUALISER =—«_—_ «vtec eceeesetesecececcsecess 

—6 position. 3. FILTER—6 switched positions. 4 and 5.— ARMSTRONG WIRELESS & TELEVISION CO. LTD., 

BASS and TREBLE (both lift and cut 15 dB). 6. VOLUME. WARLTERS ROAD, LONDON, N.7. NORTH 3213 


Train for a wonderful future in 


ELECTRONICS... 


Every day the demand for the expert in electronics grows. Radio, television, radar and the whole field 
of industrial automation are rapidly expanding and the trained specialist assures for himself a well-paid 
career in this quickly developing profession. Here is your opportunity to enter for:— 


3 YEAR COURSE TELECOMMUNICATIONS — Entrance standard G.C.E. Ordinary level 
or equivalent. This course trains students to become Assistant Development Engineers. It covers the 
City and Guilds’ Full Technological Certificate in Telecommunications Engineering. It also includes 
theoretical and practical instruction on Computers (Digital and Analogue), Process Control and Auto- 
mation. Next course commences September 9th, 1958. 


| YEAR COURSE Full-time day course in the Principles and Practice of Radio and Television. 
Designed for the training of Radio and Television Servicing Engineers and others similarly engaged in 
the Electronics industry. Next course commences May 28th, 1958; others in September and January. 


The E.M.I. College of Electronics, Dept. 127, 10 Pembridge Square, London, W.2 
Telephone: Bayswater 5131/2 


The College is part of the E.M.I. Group ...Britain’s foremost electronic engineers . .. Pioneers of the world’s first public Television Service. 


THE E.M.I. COLLEGE 


OF ELECTRONICS 
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More Transformerless Amplifiers — 


RECENT WORK ON SINGLE 


I. seems to be an example of some natural law 
of cussedness that review articles are rapidly followed 
by a spate of further publications on the subject; 
and the article on ‘Output Transformerless 
Amplifiers”? (February, 1957, issue, p. 58) has 
proved no exception. As some of this further 
work has followed what were only sidelines of the 
original article, further information is given here, 
together with notes on other developments. 

The Philips single input series-connected out- 
put stage (shown in Fig. 1, based on Fig. 3 on the 
Feb., 1957, article) has been more fully described’. 
The signal input for the upper valve already con- 
tains second-harmonic distortion produced by the 


+HT. 


SIGNAL nd Boon 


aanle 


Fig. |. Philips single input series-connected output stage. 


lower. This will give second harmonic in the upper 
valve by amplification, and this will be out of phase 
with the second harmonic produced by distortion 
in the upper valve. The signal input for the upper 
valve is out of phase with that for the lower as it 
is produced by amplification in the lower valve. 
Thus the second harmonic distortions generated 
by the valves themselves tend to cancel in the 
load, as in a push-pull stage. The second har- 
monic conveyed to the load by amplification in the 
upper valve can then only be cancelled as well if 
the upper valve contributes more out-of-phase 
second harmonic distortion. One way of achieving 
this is to decrease the distortion produced by the 
lower valve by using an un-bypassed cathode bias 
resistor to give current feedback. However, this 
increases the output impedance and necessitates 
a higher input voltage. It is better to shift the 
working point of the upper valve in the direction 
of increased distortion by altering the value of the 
cathode bias resistor, although this gives exact 
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compensation at only one value of the output. In 
practice it was found that this adjustment of the 
working point was only critical for low outputs. 
Using two EL86s and no feedback, 9 watts output 
at 10% total distortion was obtained. This dis- 
tortion included 8% third harmonic and 6% second 
harmonic. Results are also given in ref. 1 for the 
cases when the current of either or both EL86 
valves is 25% less or greater than the rated value. 
The output impedance of this type of circuit is 
lower than that for the two valves in parallel because 
the upper valve operates rather like a cathode 
— in which only part of the output is fed 
back. 

The two versions of this circuit with one of the 
output pentodes replaced by a triode are also anal- 
ysed in ref. 1. The maximum output power is 
obtained when the contribution from the triode 
is very small or zero. The performance is however 
then inferior to that of a single class-A operated 
pentode, both as regards output power and dis- 
tortion. 

Circuits similar to Fig. 1 have also been des- 
cribed in refs. 2 and 3. In ref. 2 it is used as the 
basis of a high-level, video-frequency modulator. 
In this application the load is very non-linear as 
it consists of a capacity in parallel with an effective 
resistance determined by the grid current in the 
following stage, i.e., a resistance varying with the 
output level. In ref. 3 the upper valve is used to 
provide a high effective resistance to increase the 
gain of the pentode lower valve. 

An analysis of various types of phase inverter 
connected as in Figs. 7, 8 and 9 of the February, 1957, 
article with emphasis on obtaining equal drive in 
the output valves independent of the value of the 
load has been published by Amemiya‘. This shows 
the at least geometrical similarity between Figs. 7 
and 9 of the February, 1957, article, where in each 
case one return from the phase inverter is taken to the 
anode-cathode join of the output valves. Ref. 4 
also shows how in the Coulter circuit (Fig. 8 of the 
Feb., 1957, article) the drive in the output valves 
can be made independent of the load value by choos- 
ing suitable values for the feedback fraction and the 
fraction of the input fed to the phase inverter. 


Peterson-Sinclair Circuits 


The Peterson-Sinclair output stage’ (shown in 
Fig. 2, based on Fig. 9 of the Feb., 1957, article) has 
been analysed by several authors! * ® 7. 8 refs. 
4, 6, 7 and 8 emphasizing methods of obtaining 
equal drive in the output valves independently 
of the load. Ref. 6 also discusses the optimum valve 
and operating parameters. Ref. 1 points out that 
if tetrodes or pentodes are used for the output 
valves, then the anode current for the lower will 
exceed that for the upper by the screen grid cur- 
rent, so that the operating points for the two valves 
will not be identical. Bypassing the lower valve 
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Fig. 2. Peterson-Sinclair output stage. 


by a suitable resistor will compensate for this un- 
balance, though strictly only for one value of the 
output power. 

The effect of the feedback via the anode voltage 
of the phase inverter in the Peterson-Sinclair out- 
put stage is calculated in refs. 1 and 6. According 
to the former, the reduction in the distortion is 
only slight and considerably less than the reduction 
in the output impedance. In one practical case 
the reduction ratios were 1.07 and 6.6 respectively. 

The effect of the stray capacity at the upper phase 
inverter load R, in Fig. 2, is also calculated by Yeh.*® 
As pointed out by Peterson and Sinclair’, because 
this load is connected in series with the output, this 
stray capacity is effectively multiplied by one plus 
the gain in the output stage, much as in the Miller 
effect. This effect does not occur at the lower phase- 
inverter load R,, so that there is some unbalance at 
high frequencies. In the region where the gain is 
not affected by phase shift, this can obviously be 
compensated for by putting an equal effective capa- 
city across the lower phase-inverter load. This 
was done in practical amplifiers described in Refs. 
1 and 8. In Ref. 1, with no feedback, the response 
was only 3 dB down at 650 kc/s using two EL86s as 
output valves and half an ECC83 as phase inverter. 
Figures for the variation of the distortion in this 
circuit with load value, power output and supply 
voltage are also given in ref. 1. The distortion 
appears to fall just before full output. In the ampli- 
fier described in ref. 8, using two triode connected 
50L6s as output valves and a 6SN7 as cathode- 
coupled phase inverter, the frequency response was 
3 dB down at about 200 kc/s with 20 dB overall 
feedback. 3 watts with 0.7% intermodulation dis- 
tortion were obtained in a 600-ohm load. 

Another Philips practical circuit similar to Fig. 4 
of the Feb., 1957, article, but with a more elaborate 
phase inverter consisting of two cathode-coupled 
valves in cascade has been described. 1%» % 1% 12 
The common cathode resistor produces positive feed- 
back in the phase inverter stage. It is shown in refs. 
1 and 9 that if this feedback is adjusted so that this 
stage by itself would be on the verge of instability, 
then the output stage does not contribute to the total 
distortion in the amplifier. The whole amplifier 
can be stabilized with overall negative feedback 
provided that the output stage and feedback loop do 
not introduce any undesirable phase-shifts. This 
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proviso can be satisfied much more easily if there is 
no output transformer. Using two EL8é6s as output 
valves to feed an 800-ohm load, 10 watts output with a 
total harmonic distortion of 0. 3%, was obtained. The 
high frequency response was 3 dB down at 250 kc/s, 
and the output impedance only about 20 ohms. 
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Skeleton Snap-action Switch 


RECENTLY introduced by Arcolectric (Switches), Ltd., 
Central Avenue, West Molesey, Surrey, is a new sensitive 
skeleton-type snap-action switch intended primarily for 
incorporating in small industrial equipment. It is a 
single-pole change-over type operating on the microgap 
principle and measures 24inX%Zin over the connecting 
tags. The height is under Z in, 

At rest the armatures and lower fixed contacts are 
closed and light pressure on the operating lever snaps the 
spring-loaded armature over to the top fixed contact. 
Releasing the operating lever allows the armature to 
return to its rest position. Silver contacts are fitted, 

The switch, 
Model 1T280, is 
rated at 3A, 250V 
and is for a.c. cir- 
cuits only; it costs 
3s 6d 


Arcolectric Model 
T280 skeleton snap- 
action switch. 
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News from the Industry 


E.M.I. Records, who provided the 
tape recording used by the B.B.C. 
in its recent stereophonic test trans- 
missions, announce that they have 
been building up a library of stereo 
tapes during the past few years and, 
therefore, have the material for pro- 
cessing stereo discs. Before putting 
them on the market they are develop- 
ing a suitable pickup. The first 
E.M.I. stereo discs could be avail- 
able in about a year. 


Elliott Brothers (London), Ltd., 
who have had for some time a special 
department for the sale and servicing 
of American-made Bendix aviation 
and radio equipment, have discon- 
tinued this department. They will 
now concentrate on the manufacture 
in this country under licence of the 
wide range of Bendix-designed 
equipment, 

Semiconductors, Ltd., the recently 
formed Plessey subsidiary, expect 
that their transistor factory now 
being built at Cheney Manor, Swin- 
don, Wiltshire, will be in production 
by the middle of this year, The air- 
conditioned factory has no windows, 
is clad entirely with aluminium 
panelling, and all interior surfaces 
are coated with p.v.c. 


Marconi Instruments have re- 
ceived an order from the Ministry of 
Supply for a quantity of f.m./a.m. 
signal generators for use by the army. 
The order, valued at nearly £70,000, 
calls for 117 signal generators Type 
TF937, which cover the frequency 
range 85 kc/s to 30 Mc/s, and 94 
Type TF995A/3/S covering 1.5-220 
Mc/s in five bands. 

A. H. Hunt (Capacitors), Ltd., 
announce that they have discon- 
tinued the sale of the CRB3 capacitor 
analyser and resistance bridge. It 
will in future be marketed by their 
subsidiary, F. C. Robinson & Part- 
ners, Ltd., of Councillor Lane, 
Cheadle, Cheshire. The price of the 
CRB3 has been increased to £27 10s. 


E.M.I. Electronics, Ltd., have 
supplied a substantial part of the 
television equipment for the studios 
of the I.T.A. programme contractors 
T.W.W., Ltd., at Pontcanna, Cardiff. 
The equipment includes two film- 
scanning channels, some 30 picture 
monitors, line selector. instruments 
and two mobile microwave links. 


Cossor (Ireland), Ltd., has been 
formed in the Republic of Ireland to 
distribute Cossor domestic sound and 
television equipment. It will also 
market Cossor instruments and com- 
munications and navigation equip- 
ment. The address is 51, South 
William Street, Dublin (Tel.: 
Dublin 72080). 
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Texas Instruments, Ltd., who 
started transistor production at their 
Bedford factory in September, an- 
nounce substantial price reductions 
of silicon transistors. The lowest- 
priced small-signal type (2S001) is 
reduced from £4 6s to £3 15s, and 
the highest-priced high-power type 
(28012) from £32 5s to £29. 


Solartron Electronic Group had a 
turnover during the year ended June 
30th of over £1M—an increase of 
£250,000 over the previous year. 
During the last three years its staff 
has increased from 240 to 600 and 
floor space occupied from 30,000 to 
70,000 square feet. 


Marconi Marine have been in- 
stalling new transmitters and radar 
equipment in the liner Mauretania 
while she has been undergoing a 
major refit at Liverpool. The new 
radar equipment, the “ Radiolocator 
IV”, provides the navigator with 
three alternative types of display, 

“north stabilized”, “ship’s head 
“track indication” giving 
the course and speed of responses. 

Stability Capacitors, Ltd. of 
Commerce Estate, Raven Road, 
London, E.18, have been formed to 
market the silvered ceramic and 
silvered mica capacitors manufac- 
tured by Stability Radio Com- 
ponents, Ltd., which will continue 
purely as a manufacturing concern. 
The directors of both companies are 
W. Schick and A. Schick. 


Quality approval by the Services 
of the Sentercel silicon power diodes 
RS20A, RS21A and RS22A is an- 
nounced by the Rectifier Division of 
Standard Telephones & Cables. 


Amplivox, Ltd. have been 
awarded a further series of contracts 
(£10,000 approx.) by the Ministry of 
Transport and Civil Aviation for the 
supply of lightweight headsets. 


R.E.E. Telecommunications, Ltd., 
of Somerset, have acquired new pre- 
mises at 15a, Market Square, Crew- 
kerne, Somerset (Tel.: Crewkerne 
662), to which all correspondence 
regarding their v.h.f. radio-telephone 
equipment should be addressed. 


Perth Radios, Ltd., which was 
formed in 1953, recently moved 
from Judd Street, London, W.C.1, to 
Marten House, East Road, London, 
N.1. Production of radio-gramo- 
phones is now at the rate of 280 per 
week. The founder and managing 
director of the company is M, H. 
Ismail, who came to this country 
from Pakistan in 1953. 


Aerialite, Ltd., have opened a 
larger Glasgow distribution centre 
at 311, Bell Street, C.4 (Tel.: Bell 
2014/5). 


Bradmatic Productions, Ltd., has 
been formed jointly by Bradmatic, 
Ltd., the tape-recorder manufac- 
turers of Witton, Birmingham, and 
Littlewood Bros. (Aerials), Ltd., 
aerial installers, of Handsworth, 
Birmingham. The new company, 
which has its offices at Soho Hill, 
Birmingham, 19, will undertake 
large-scale production of a range of 
equipment including tape-recorder 
heads and fractional horse-power 
motors. 


EXPORT NEWS 


Hanover Fair.—A group of nine 
companies—English Electric, Gres- 
ham Transformers, Painton, British 
Electric Resistance Co., Pena Indus- 
tries, Peto Scott, Geo. Bray, Cosmo- 
cord and Ardente—have formed what 
is to be known as Electronics Com- 
ponents Centre (Great Britain), Ltd., 
to sponsor a joint exhibit at the 
Hanover Fair (April 27th-May 6th). 
R. W. Hardisty is secretary of the 
organization, which has offices at 
8 West Street, Epsom, Surrey. The 
company, which has been formed 
because of the stipulation that a 10- 
year contract to exhibit at the fair 
has now to be signed, will organize 
a British Electronics Centre at Han- 
over and possibly at other fairs in 
the European Economic Community. 


A Decca Navigator Chain is to be 
established in the New York area. 
The contract has been placed with 
Bendix-Pacific, the United States 
licensees of the Decca Navigator 
Co., by the Air Modernization 
Board. The chain, which is planned 
to be brought into service by April 
Ist, will be the fifth in the Western 
Hemisphere—four were opened in 
Canada last year. 


Italy—A_ section of the 36th 
International Fair being held at 
Padua from May 3lst to June 15th 
is to be devoted to sound and tele- 
vision equipment. Further informa- 
tion can be obtained from the sole 
agents in the U.K.—Auger & Turner 
Group, Ltd., 40 Gerrard Street, 
London, W.1 (Tel.: Gerrard 4951). 


Nuclear Instrumentation and con- 
trol circuitry for Denmark’s new 
research reactor to be constructed at 
Risé, is to be provided by Ekco 
Electronics. 

Electronic equipment for the 
defence forces of the German 
Federal Republic to the value of 
£500,000 has been ordered from 
Decca Radar, Ltd. 

Airborne Radar.—The Vickers 
“Viscount” airliners operated by 
the Iraqi. Airways are being fitted 
with Ekco Search Radar. 
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Test Equipment.—J. H. Buying, 
who has been with Marconi Instru- 
ments seven years and was recently 
appointed sales engineer for Africa 
and the Middle East, is on a four 
months’ tour of Africa. He will be 
visiting the Sudan, Ethiopia, Aden, 
Kenya, Tanganyika, Central African 
Federation, Portuguese East Africa, 
Union of South Africa, Belgian 
Congo, French Equatorial Africa, 
Nigeria, Ghana and Sierra Leone. 


An I.S.B. transmitter is being 
supplied by Marconi’s for installa- 
tion at the station of the South 
African Posts and Telegraphs De- 
partment at Klipheuvel. The 10-kW 
h.f. transmitter, which replaces 
equipment supplied by Marconi’s 
in 1930, will be used for wr 
and telephone traffic with the U.K 


British Columbia.—An _Inter- 
national Trade Fair is being spon- 
sored by the government of British 
Columbia to mark the centenary of 
the Province. It will be held in Van- 
couver (May Ist-10th) and one of the 
sections will include sound and tele- 
vision equipment, precision instru- 
ments and electrical equipment. 

Sound Reproducing Equipment.— 
Birmingham Sound Reproducers 
announce that orders from the U.S.A. 
for delivery in the first quarter of 
this year exceed $2.5 million. 


A Belgian office has been opened 
by Evershed & Vignoles, Ltd., at 
142, rue Gallait, Brussels, where the 
company’s range of instruments and 
control equipment will be available 
for Belgium, Belgian Congo and 
Luxemburg. 


MARCH MEETINGS 


LONDON 

4th. I.E.E.—Discussion on “Some 
impressions of technical and industrial 
training in the United States” opened 
by Dr. K. R. Sturley at 6.0 at Savoy 
Place, W.C.2 
LEE. Graduate and Student 
Section.—* The International Geo- 
physical Year” by Sir Archibald Day at 
6.30 at the Institution of Civil Engi- 
neers, Great George Street, S.W.1. 

12th. Radar Association.—* The 
Jodrell bank radio-telescope in action” 
by Prof. A. C. B. Lovell at 7.30 at the 
Anatomy Theatre, Gower Street, W.C.1. 

13th. Television Society. —“ Tran- 
sistors in television receivers” by B. 
Overton (Mullard Research Labs.) at 
7.0 at the Cinematograph Exhibitors’ 
Association, 164 Shaftesbury Avenue, 

2 


18th. Institute of Physics.—“* Micro- 
wave ferrites ” by L. A. Thomas (G.E.C. 
Research Labs.) at 5.30 at 47 Belgrave 
Square, S.W.1. 

1th. Brit. LR.E. —Discussion on the 
Technical Committee’s report “‘ Recom- 
mended method of expressing electronic 
measuring instrument characteristics : 
(1) a.m. or f.m. signal generators” at 
6.30 at the London School of Hygiene 
_. Tropical Medicine, Keppel Street, 
Ww 


yok 

19th. I.E.E.—* Efficiency and reci- 
procity in pulse-amplitude modulation ” 
(1) Principles by K. W. Cattermole; (2) 
Testing and applications by J. C. Price; 
and “Transistor pulse generators for 
time-division multiplex” by 
Cattermole at 5.30 at Savoy Place, 
W.f.2. 

2lst. R.S.G.B.— The junction-type 
transistor and its application to short- 
wave radio” by E. Wolfindale and L. E. 
Jansson (Mullard) at 6.30 at the I.E.E., 
Savoy Place, W.C.2. 

25th. IE.E—‘ The atomic clock” 
by Dr. L. Essen at 5.30 at Savoy Place, 
W.C.2. 

26th. Brit. I.R.E.—‘‘ Electronics in 
medicine” by R. F. Farr at 6.30 at the 
London School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1. 

27th-28th. I.E.E—Convention on 
radio aids to aeronautical and marine 
navigation at Savoy Place, W.C.2. 

28th. Royal Institution.—‘ Hearing 
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in man and animals” by Dr. R. J. 
Pumphrey (Derby Professor of Zoology, 
University of Liverpool) at 9.0 at 21 
Albemarle Street, W.1. 

31st. E.E.—* Future radio-com- 
munication methods for civil aircraft” 
bv W. E. Brunt at 5.30 at Savoy Place, 
W.C.2. 


ARBORFIELD 

llth. I.E.E. Graduate and Student 
Section—“ The fidelity limits of 
monaural sound reproduction” by J. B. 
Helder at 7.0 in the Assembly Hall, 3 
(Tels.) Training Bn., R.E.M.E. 


BEDFORD 

llth. IE.E.—* The transatlantic 
telephone cable” by R. J. Halsey at 6.30 
at the Swan Hotel. 


BIRKENHEAD 

21st. Brit. I.R.E.—‘ Radio explora- 
tion of the galaxy ” by Dr. J. E. Baldwin 
at 7.0 at the Technical College. 


BIRMINGHAM 

24th. ILE.E—‘“Colour television” 
by Dr. D. A. Maurice at 6.0 at the 
James Watt Memorial Institute, Great 
Charles Street. 


BRISTOL 

llth. Television Society.—Mullard 
film lecture on “ Ultrasonics” at 7.30 
at the Grand Hotel. 


CAMBRIDGE 

25th. I.E.E.—“ Domestic high-fidelity 
reproduction” by J. Moir at 8.0 at the 
University Arms Hotel. 


RDIFF 

14th. Institute of Physics.—‘ The 
cybernetic approach to mentality and 
society ” by Dr. W. Grey Walter (Burden 
Neurological Inst.) at 5.15 in the De- 
partment of Physics, University College 
of South Wales and Monmouthshire. 


CHATHAM 
3rd. I.E.E.—“ Electronics and auto- 
mation—some industrial applications ” 
by Dr. H. A. Thomas at 7.0 at the Med- 
ee of Technology, Maidstone 
oa 


CHESTER 
17th. I.E.E.—‘ Recent uses of ultra- 


sonics in investigating the characteristics 
of materials” by Dr. J. Lamb at 6.30 at 
the Town Hall. 


DUBLIN 

20th, LE.E—“‘The design and 
acoustical treatment of broadcasting 
stations with particular reference to the 
new Radio Eireann Cork studio” b 
E, J. Slowey and P. A. Kneafsey at 6. 


in the Physical Laboratory, Trinity 
liege. 

EDINBURGH 
18th. LE.E—‘ The B.B.C. sound 


broadcasting service on very-high fre- 
quencies” by E. W. Hayes and H. Page 
at 7.0 at the Carlton Hotel, North 
Bridge. 


GLASGOW 

13th. Brit.I.R.E.—‘ Automatic read- 
ne of typed or printed characters” by 
C. E. G. Bailey at 7.0 at the Institution 
of Engineers and Shipbuilders, 39, Elm- 
bank Crescent. 


HATFIELD 

27th. I.E.E.—* Electrical synthesis of 
music” by A. Douglas at 7.0 at the 
Technical College. 


IPSWICH 

3rd. I.E.E—‘* The B.B.C. sound 
broadcasting service on very-high fre- 
quencies” by E. W. Hayes and H. Page 
at 6.0 at the Crown and Anchor Hotel. 


LIVERPOOL 

31st. IL.E.E.—“ ong television” by 
L. C. Jesty and Dr. E. L. C. White 
at 6.30 at the Royal Institution, Col- 
quitt Street. 


MALVERN 

10th. I.E.E.— Tracking the earth 
satellites with the aid of radio inter- 
ferometry ” by D. B. Yale at 7.30 at the 
Winter Gardens. 

28th. Brit.I.R.E.—* Transistors in re- 
ception” by L. E. Jansson at 7.0 at the 
Winter Gardens. 


MANCHESTER 

19th. I.E.E.—* Domestic high- 
fidelity reproduction ” by J. Moir at 6.45 
en College of Science and Tech- 
nology. 

26th. Brit.I.R.E.—“ Electronic hand- 
ling technique” by R. N. Settle at 6.30 
at the Reynolds » College of Tech- 
*nology, Sackville Street. 


in air-sea 
rescue” by G. W. Hosie, D. Kerr and 
W. Kiryluk at 6.15 at King’s College. 
12th. Brit.I.R.E.—*“ Industrial tele- 
vision” by S. G. Gobbi at 6.0 at the 
Institution of Mining and Mechanical 
Engineers, Neville Hall, Westgate Road. 
17th. I.E.E.—“ Some transistor input 
stages for high-gain d.c. amplifiers” and 
“A transistor = 4g ke 4 ~ 
d.c. amplifier” by Dr. G Chapkin 


and A. R. Owens at Par — King’s 
College. 
PAIGNTON 

27th. B.S.R.A.—‘*A modern high- 


quality reproducing system” by H. L. 
York (Cape Electrophonics) at 7.30 at 
Standard Telephones & Cables, Brix- 
ham Road. 


WOLVERHAMPTON 

12th. Brit.I.R.E.—“ Analogue com- 
puters” by K. C. Garner at 7.15 at the 
Wolverhampton and Staffordshire Tech- 
nical College, Wulfruna Street. 
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MANUFACTURERS’ PRODUCTS 


Audio Oscillator 


A CONTINUOUSLY variable con- 
trol allows interpolation between 
adjacent fixed frequencies in the 
Wayne-Kerr S121 oscillator, Ten 
equally spaced fixed frequencies may 
be selected in each of four decade 
ranges to cover in all from 10c/s to 
120kc/s. Alternative outputs are 
available, one at a level variable in 
1 dB steps from +10 dB to —70 dB 
referred to 1 mW at an impedance 
of 600 ohms, and the other at a con- 
tinously variable level in five decades 
up to 30 volts at an impedance of 
3,300 ohms. Frequencies may be 
set to an accuracy of 1% or +0.5c/s 
whichever is the greater, and the out- 


put level is constant to within 0.2 dB 
over the whole range. The total 
harmonic distortion is less than 
0.2% from 300c/s to 20kc/s, and 
does not rise outside this range to 
more than 2.5% at 10c/s. The in- 
strument costs £130 and the address 
of the manufacturer is Wayne Kerr 
Laboratories, Ltd., Roebuck Road, 
Chessington, Surrey. 


Tape Revolution Counter 


THE photograph shows how the 
new Philips EL3979/17 three-digit 


? 


Philips tape spool revolution counter. 
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revolution counter may be readily 
fitted to their AG8109 tape recorder. 
Attachment to their models AG8105 
and AG8107 is also possible via the 
carrying handle. In each case the 
plastic cap at the end of the drive 
cable is simply pushed over the top 
of the spool spindle. A reset wheel 
is fitted to the counter. The price 
of the counter is £3 7s 6d. 


Appliance Switches 


TO their range of Cutler-Hammer 
appliance switches N.S.F. Ltd., 31- 
32, Alfred Place, London, W.C.1, 
have added several new one-hole fix- 
ing 3- and 4-pole models rated at 
10A on 250V a.c. supplies or 20A in 


N.S.F. new 4-pole 
Cutler-Hammer, 

.. single-hole fixing 
Sa) switch. 


Left : Wayne Kerr audio oscillator 
offering continuous variation between 
fixed frequencies. 


d.c, circuits not exceeding 24 volts. 
Measuring approximately 1Zin x 
liin x ljin the 
spring-loaded silver-alloy contacts 
with sliding action arranged to break 
simultaneously all 3 circuits. The 
switches are lever operated and 
available with either a 2- or a 3- 
way movement. The 2-way provide 
“on/off” switching and the 3-way 
has a centre “off” position with an 
“on” position either side of it. 
Apart from their usefulness in 


various electrical appliances both | 


models have many applications in 
electronics, process control and 
automatic production systems. 


Design Pointers 
THE current issue of Design, pub- 
lished by the Council of Industrial 


3-pole type have | 


Design, includes an appreciation of | 


details in the design of the Vidor | 
Considering | 
the general status of the portable set | 


“Vagabond” receiver. 


the authors point out that because of 
the increasing interest in television, 
sound radio receivers have become 
ancillary equipment and the portable 
is no longer part of picnic equipment 
but “is about to develop as a general 
purpose instrument which is neither 
luggage nor furniture.” 

Basic functional requirements for 
the design of dials are considered by 
Brian Shackel, of E.M.I. Electronics, 
in another article. 


D 


60 watt 
AMPLIFIER 


The power amplifier T664, 
illustrated below, has been 
developed to meet the need for a 
unit of relatively high output to 
be used in larger Sound installa- 
tions. The T664 is primarily 
designed for mounting in our 
rack assemblies and has dupli- 
cated plug-and-socket facilities 
for inter-connecting a multiplic- 
ity of amplifiers. 

It can also be made available 
as a self-contained unit, if re- 
quired, with ventilated cover. 
The necessary mixers and pre- 
amplifiers can be chosen from 
our range according to require- 
ments. 


BRIEF —— 


POWER OUTPUT 

63 watts with total harmonic 

distortion not exceeding 1%. 

73 watts with total harmonic 

distortion not exceeding 5%. 
FREQUENCY RESPONSE 

20,000 cps within +1 db. 

OUTPUT STAGE 

Four EL34 valves in parallel 

push-pull. 
INPUT SENSITIVITY 

0.85v. Resistance 470K ohms. 
OUTPUT IMPEDANCE 

165 ohms for 100v. line matching. 
FEEDBACK , 

16 db. 


HUM and NOISE LEVEL 
Below —65 db. 
HT/LT SUPPLY 
300 v. 30 mA., 6.3 v. 2 amp. 


Please write for fuil details of 
our complete range of Sound 
Reproducing Equipment 


| TRIX ELECTRICAL COMPANY LTD. 
hae Maple Place, Tottenham Court Road 


| 


in, W.1 


Tel: MUSeum 5817 Grams: Trixadio Wesdo London 
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RANDOM RADIATIONS 


By ‘“DIALLIST”’ 


Is “ Piping” the Answer ? 

A LETTER from a Portslade-by- 
Sea, Sussex, reader received early in 
January left me for some time com- 
pletely flabbergasted. ‘I was glad,” 
he wrote, “to see in the last lines of 
your notes this month confirmation 
of my views expressed in a letter to 
W.W. in last July’s issue.” The rest 
of his letter made it clear that he 
was referring to “ piped” television. 
I knew I'd referred to this some time 
ago, but certainly not in the January, 
1958, issue. A post or two later 
came the explanation. Both the °57 
and ’58 issues for January happened 
to be lying on his desk, each with a 
blue cover. He’d picked up the last 
year’s one and had read the note I’d 
written about the difficulties of 
obtaining acceptable Band III recep- 
tion in not a few parts of the Shef- 
field area. Well, over a year has 
passed since then and I can see no 
reason to change the opinion I then 
had that in some parts of the 
country, at any rate, the only com- 
plete answer seemed to be a service 
of “clean” TV signals sent over 
wires from a master receiving station 
operating in a place clear of all kinds 
of interference. Few people, I sup- 
pose, are more fortunately situated 
for television reception than I. My 
aerial is 60 feet above road-level and 
my home is on an open green, round 
which there is very little motor car 
traffic. There are no unsuppressed 
electrically driven machines and no 
flashing signs anywhere near. Aero- 
planes rarely fly overhead. We are 
not in the service area of a Band III 
transmitter; but when our local 
station is brought into service I don’t 
thing there'll be any bother. 


The Not-so-lucky 


Many others are not so well off. 
Unless we take real steps to protect 
their interests by outlawing prevent- 
able interference a large proportion 
of the nearly eight million television 
receiver owners in this country will 
have willy-nilly to put up with 
directly received pictures that are 
constantly upset or even blotted out 
by its effects. I do feel that in many 
built-up areas, particularly those 
containing tall metal-framed build- 
ings and factories using a multiplicity 
of electrically powered machines, 
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piping is likely to be the simplest 
and most effective solution of the 
problem. Nor can I see that there’s 
any real reason for set manufacturers 
to be opposed to it. Why, for 
instance, shouldn’t they make models 
specially designed to deal with piped 
signals where such are available? 
Surely, if a good picture, steady and 
immune from interference, could be 
guaranteed, the result would be 
larger sales and a greater number of 
satisfied customers. 


Not Always So Simple 


EVER since Jeans astonished the 
world by producing a scientific best- 
seller in his “ Universe Around Us ” 
there has been a steady flow of popu- 
lar books on astronomy, physics, 
nuclear energy and other subjects. 
They are eagerly read by people 
athirst for knowledge, who either buy 
them, or borrow them from their 
county libraries. Many of them are 
quite admirable for their clear ex- 
planations of difficult things—in so 
far as they can be explained with a 
minimum of mathematics. Some, 
though, are apt to befog their readers 
quite needlessly by the use of physi- 
cists’ jargon which is completely un- 
intelligible to the man in the street. 
Why, for example, if the authors of 
such books mention Max Planck’s 
equation, do they have to state it as 
E=hv? Many—perhaps most—of 
their readers are unfamiliar with the 
Greek alphabet and to such v stands 
for vee and nothing else. I know that 
the physicists will steadfastly refuse 
to abandon v in favour of f. By all 
means let them keep it, if they really 
feel that they need two letter sym- 
bols for the same thing, despite the 
fact that so many letters (y, for in- 
stance) are hopelessly overworked in 
different—and not always so different 
—branches of science. But it’s out 
of place in popular books. Confusion 
is worse confounded when they write 
power as joules/sec. Many people 
have never heard of such things, but 
they have at any rate some idea of 
what a watt is, for they know that 
a 75-watt lamp gives more light and 
consumes more current than a 40- 
watt. When American books of this 
kind make their way over here 
another snag crops up. American 
writers are fond of the word billion, 


which to them doesn’t mean 10’’, as it 
does to our folk, but 10°. I could go 
on and on with my protests, but 
readers will themselves think of many 
other instances they’ve come across 
of how simple-minded readers seek- 
ing for knowledge can be uninten- 
tionally blinded wi’ science. 


Optical “ Noise” Filter 
AS ONE who has to wear a very 
powerful lens in front of an eye 
damaged some years ago, I can pos- 
sibly add my personal experiences to 
the opinions in letters in the January 
issue from T. G. Clark and E. R. 
Slaughter on pin-hole vision. In my 
work-room I have an old bracket 
clock with a nine-inch dial 
and stout black hands. Without the 
lens I find that I can not read the 
time at a distance of much over 15 
inches. But looking through a pin- 
hole I find that I can do so quite 
easily (both hands and figures being 
seen sharply) at a good 10-12 feet. 
Years ago, I remember an eminent 
oculist telling me that the effect was 
exactly the same as that seen in the 
pin-hole camera: the small aperture 
cuts out the “noise” produced by 
light rays coming in at wide angles 
from the line of vision, brings the 
wanted rays to a focus and projects 
them on to the screen, photographic 
plate, or retina, as the case may be. 
Anyone, I think, who has to wear 
glasses will find that (though it’s 
much more limited in angle) his pin- 
hole vision without glasses is as sharp 
and clear as his normal sight through 
spectacle lenses. 


Why Not “Hi-Fi” TV? 

THERE’S no question that the de- 
velopment of high-fidelity audio re- 
ceivers and reproducers has been and 
continues to be an enormous success 
commercially. That makes me 
wonder why no manufacturer, so far 
as I know (if there be one, he has 
my humblest apologies), has yet 
turned his attention to the produc- 
tion of television sets which are of 
the genuine “ Hi-Fi” order. It’s been 
said that no one outside research 
establishments has ever seen the high 
quality which our 405-line trans- 
missions are capable of showing on 
the TV screen. There’s a whole lot 
in that, you know. Here are some 
points where a “Hi-Fi” set, costing 
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naturally a good bit more than the | 
domestic receiver of to-day, could 
show its worth. The interlace would 
be perfect and the linearity both hori- 
zontal and vertical far better than it 
is in most sets. Sharp definition 
without a trace of ringing would be 
essential and there could be a con- 
siderable improvement in the tone 
gradations from black through dark | 
grey and pale grey to white. A de- 
signer who hadn’t to consider every 
penny would have full scope for im- 
proving automatic picture control and | 
for obtaining a close approach to per- | 
fection in sync methods. People 

don’t seem to mind much what they 

pay for “Hi-Fi” sound equipment 

and I honestly believe that the same | 
would soon be true of television re- 
ceivers that could be relied upon to | 
bring out on their screens everything 

conveyed by the vision signals—and 

nothing else. 


Direct from Heat 


IT’S MORE than annoying to come | 
across in one’s morning paper an 
account written by a layman of some 
new development in wireless or elec- 
tronics and to be unable to find 
either in it or elsewhere the technical 
particulars one wants. That hap- 
pened to me last month, when I read 
a brief account of a thermionic con- 
vertor, developed by Dr. Volney C. 
Wilson, of the American G.E.C. 
Now I’ve got hold of details and 
pictures of the apparatus. The main 
idea is to convert heat direct into 
electricity without the use of any 
intermediate stages or moving parts. 
This can, of course, be done by the 
thermocouple; but the output is 
minute. Dr. Wilson’s apparatus is 
in essence a diode and anyone who 
possesses a diode and a sensitive 
galvanometer can satisfy himself that 
the thing is possible. Connect the 
anode via the galvanometer to the 
cathode, switch on the 1.t. and you’ll | 
find a deflection. What happens is 
that most of the electrons emitted 
by the cathode form the space 
charge surrounding it. But some of 
them are energetic enough to make 
their way to the anode, where they 
produce an electron surplus. Con- 
nect anode to cathode outside the 
bulb and these electrons cause a flow 
of current. Pictures show Dr. Wilson 
surrounded by giant diodes. Their 
cathodes are run at white heat and 
very promising results have been | 
recorded. The efficiency is already 
as high as 8 per cent and it is hoped 
that as the process is developed 


SPEED... 


- - - spans the world! 


In London today, in Africa tomorrow—from 
temperate zones to tropical zones within 
hours. Speed, and change! Modern equip- 
ments must be adaptable, superlative, need 
outstanding Components, and depend on 


Bulgin manufactures for new achievements. 


The Bulgin research and manufacturing 
Division, with its unique skill and experience 
is solving many problems of today and 
tomorrow. 


OVER 10,000 COMPONENTS AVAILABLE 


% Full details will be found in fully 
illustrated Catalogue No. 198/W.W. 


(Free to trade letterhead or order.) 


THE HOUSE OF 
) BUL 


A. F. BULGIN & COMPANY LTD. 


BARKING - ESSEX Tel.: RiPpleway 5588 (8 lines) 


efficiencies of 30-35 per cent may be | MAN UFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 


reached. 
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“| did as | was bidden’’ (or did he ?—Ed.) 


*“* Ni-Fi” Stereophony 


WHEN the B.B.C. carried out its 
experimental stereophonic  trans- 
missions in January, I did as I was 
bidden, placing one receiver to the 
left of me and rother to the right. 
The results were certainly more than 
merely “hi-fi”; they were very nigh 
unto “ ful-fi” and, therefore, worthy 
to be called “ ni-fi.” 

But both Mrs. Free Grid and I 
felt that we were missing something 
which we should have got had we 
been present in the flesh at the 
original performance of the items 
being broadcast. It is not without 
significance, I think, that the B.B.C. 
makes use of the word “stereo- 
phonic” to designate these trans- 
missions, for my much-tattered 
lexicon tells me that the Greek word 
“stereo” is a verb meaning “I rob, 
or deprive of something.” Stereo, 
is, therefore, le mot juste, for I do 
feel that I am being robbed or 
deprived of something, namely, just 
that little extra realism which my 
presence in the studio would give 


me. 

Having thus set the philologists 
by the ears and made them grab 
their pens to tell the Editor and me 
quite truly that the word “stereo” 
isn’t derived from its Greek name- 
sake at all, I will now proceed to do 
the same with the technologists by 
stating that true realism can only be 
obtained if the separate-channel link 
be maintained to the bitter end by 
using moving-coil headphones, with 
one earpiece connected to each of 
the two channels. 

To those of you who use your 
heads for purposes other than that 
of keeping a hairdresser and his 
family in comfort, it should be quite 
clear that if you sit in the studio, 
listening to, say, a violinist, each ear 
receives the sound from its own par- 
ticular “viewpoint.” Above all, one 
ear can’t possibly hear, even faintly, 
the sound which the other ear does. 
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But this is not so if one is 
sitting between two separate- 
channel loudspeakers. The 
left ear can and does hear, 
albeit faintly, the emanations 
> from the right-hand loud- 
speaker, and vice versa. The 
disturbing effect is small but 
it does exist and only separate- 
earpiece headphones can make 
reception as truly binaural as 
it is in the studio. 

In the world of steroscopy 
we are careful to use separate 
“eyephones.” Although the 
cinemas have made gallant 
attempts to get rid of these by 
various subterfuges, they have 
never achieved quite the same 
degree of realism. In other 
words, their results are “ni-fi” like 
the B.B.C.’s_ recent stereophonic 
experiments. 

By the way, can anybody tell me 
where I can get a pair of really 
“hi-fi fones,” even better than the 
moving-coil types at present avail- 
able. Preferably they should have 
two annular diaphragms, the outer 
one having an m.c. movement and 
the inner a piezo-crystal one. The 
centre core should, of course, be an 
electrostatic tweeter. 


77 cmjsec and 78 r.p.m. 


IT is difficult to find suitable words 
in which to express my thanks to 
Mr. H. Davies, of the B.B.C. 
Engineering Division, for the wealth 
of information he gave me in last 
month’s issue about tape recorder 
speeds. The correcting of my ignor- 
ance was just the thing I was fishing 
for in my note in the January issue. 
I have always found that the best 
way to obtain information about any 
matter is to make a dogmatically 
tomfool statement about it or to ask 
a naive question. 

A remarkable instance of this 
occurred once when Mrs. Free Grid 
and I stood before a statue of Beet- 
hoven in Bonn. I had told her all 
about the terrible handicap of Beet- 
hoven’s deafness, and her innocent 
question “Why on earth didn’t the 
poor man invest in a good hearing 
aid?” instantly brought forth a 
wealth of information from one or 
two English-speaking teutonic by- 
standers eager to correct her terrible 
anachronism. 

There is one point on which even 
Mr. Davies confesses himself 
ignorant and that is why the precise 
value of 77 cm/sec was chosen for 
the original magnetic recorder. My 
guess is that the reason was the same 
as that which led to the choice of 
78 r.p.m. for the dise recorder. In 
both cases the figure could have 


been raised to a round 80 without 
causing technical trouble. The 
reason was probably that in each 
case the figure chosen represented 
the average of many experimental 
records made at slightly different 
speeds. However, I think I can hear, 
on my psychic receiver, the sound 
of several of you savants reaching 
indignantly for your pens. 

My thanks are due also to the 
Editor for the support he gave me 
and I accept his rebuke for trying to 
immortalize one who was a commer- 
cial impresario of magnetic recording 
rather than a technological tycoon. 
On first thoughts I was afraid that 
the Editor had put me in a dilemma 
as a predecessor in the Editorial 
chair had added a comment to an 
earlier note I wrote about Herr Stille 
over a quarter of a century ago. 

This note said that Stille was the 
inventor of magnetic recording. 
However, the Latin verb invenire, 
which gives us the word inventor, 
does not mean to “ originate ” but to 
“come upon, or find.” This is 
exactly what Stille did. He came 
upon magnetic recording and pro- 
ceeded to put it on the map. I think 
the same is true of Marconi with 
regard to radio. 

Thus Stille was indeed the 
inventor of magnetic recording but 
only in the literal sense of the word. 
Therefore everybody is correct and 


I do not find myself in the 
unpleasant position of divided 
loyalties. 


Technology Without Tears 


I WAS very interested in “Cathode 
Ray’s” article on atoms (February 
issue). He is a past master at “ tech- 
nology without tears” and I’m sorry 
he isn’t going to deal with nuclear 
energy. 

In view of what he wrote recently 
about the passing of the ether theory 
into the limbo of the lost, I wish he 
could give us an article in Lewis 
oe style called “ Alice in Wave- 


“ Go and have a bathe, child,” said 
the Red Queen, “but be careful that 
the waves don’t knock you over.” 

“But there is no sea to have a 
bathe in,” protested Alice. 

“I never said there was,” replied 
the Queen, “I meant you to bathe in 
the sea waves and warned you to be 
careful that they didn’t knock you 
over.” 

“ But how can there be waves with- 
out any sea for them to travel in,” 
asked Alice in a bewildered tone. 

“You’re just being stupid,” said 
the Queen and turning to her execu- 
tioner snapped “ Off with her head.” 
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Hi-Fi Equipment 


We have devoted over 23 years entirely to the design and 
manufacture of audio equipment and we are proud of 
our position as leaders in this field. We were the first 
firm in the world to design and market Amplifiers having 
a total distortion content as low as 0.1%; a claim which 
was received with incredulity in 1945, but which was 
subsequently confirmed by the National Physical Labora- 
tory and has become an accepted world-wide standard. 


High engineering ideals have guided our efforts, and 
Leak Amplifiers have been the choice of the B.B.C., 
Commonwealth and foreign broadcasting authorities and 
Recording Studios. This acceptance by professional audio 
engineers has led to a demand for Leak equipment from 
music lovers throughout the world. 


On the important question of prices it is appropriate 
to mention one of the basic principles of Leak design. 
From long experience and by extreme attention to design 
details during development work on the pre-production 
models, we enable our craftsmen to achieve a high out- 
put per man-hour. The labour costs thus saved offset 
the increased cost incurred for high-grade materials, 
components and finishes, and this, together with quantity 
production (made possible only by a world-wide market), 
explains how quality products may be sold at reasonable 
prices. 


@ An important Test Report... 


Independent laboratory tests of the Garrard 301 transcription turntable 
were recently carried out by Audio Instrument Company Inc., New York, 
U.S.A., under the direction of Mr. C. $. Lebel (Chairman of one of ihe 
groups which prepared the NARTB Standards). It was necessary that the 
pick-up and amplifier system should conform in rseponse to the RIAA- 
new AES-new NARTB response curve within + 1 db. and in the tests 
of this excellent transcription unit the components selected for use as 
complying with this requirement were a Leak tone arm fitted 
with Leak cartridge and a complete Leak pre-amplifier and 
power amplifier Model TL/10. 


The full test repor! appeared in the February, 1957, tssue of ‘ Wireless 
World,” pages 22 and 23. 


IE AK] iti rice 


H. J. LEAK & CO. LTD., BRUNEL ROAD, 
WESTWAY FACTORY ESTATE, 


WIRELEss WORLD 


Britain's best 


We invite you to complete the coupon 


below and post it to us for details of 
the NEW Range of Leak High 


Fidelity Equipment. 


oe {| FM Tuner 
Please send ** ~ [) Gram. Pickup 
details of eK {| Amplifiers 


| 


(_]~ Please send name and address 
of my nearest Hi-Fi dealer 


NRG ccccccccccccceccocccossccesccccscncccccccecccsccneseseosococssonncses 
ACTON, W.3, ENGLAND. 
rs vcniessthaonncennaiessiccstn abeabbaktsrmmesiieresnaianintal 
Tiina = SHOR ROI MARIN. <oncse<sivssvnsscsiis cotecaatessenssasobetenesbitiw taseaeones teen Vanweteds 
Telephone : SHEpherds Bush 1173/4/5 Cables : Sinusoidal, London W W./3/58 
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1b. Crocodile clip for metering etc. Has sharp point 
for piercing insulation without spoiling it. §d. 
each or 7/- per dozen. 

2b. 15 amp slydlok panel mounting fuse and fuse 
carrier. 6. 

3b. 5 amp slydlok panel mounting base and fuse 
carrier. Q/-. 

4b. Double pole 15 amp toggle switch, ex. equipment 
but unused. 1/9. 

5b. 5 amp double pole change-over toggle switch 
(DP/DT), ex. equipment but unused, 2/6. 

6b. Air spaced trimmer 30 pF long }in. spindle. 2/3 
each or 24/- per dozen 

7b. fin. coil former with ren core and can, 4/§ per 
dozen sets. 


ReaAh 
 & ot 


8b. Double pole contactor on bakelite case, coil 
resistance 100 ohms, heavy duty silver contacts. 

9b. 500 pF. 5kV coupling condenser for transmitting, 
B.F., heating, etc. 3/6, each or 36/- per dozen. 

10b. Precision Pot/meter 25,000 ohms 50 watt, in 
plated can with back cover, front escutchion and 
instrument knob. 25/- each. 

1lb. Bakelite cased condenser. .01 mFd. 4 kV., 1/9 
each or 18/- per dozen. 

12b. Edgwise moving coil, movement easily converted 
for horizontal working. Length of pointer 4in. 
from centre, overall dimensions approx. 4}in. x 
44in. x lfin. Full -scale deflection approx. 
10 mA. 35/- each 
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SET OF LF. TRANSFORMERS } 
465 ke/s tor communications receiver, 
first-class American manufacture, 19/§ 
the set. 


| Charging Switchboard 


Offered at about one twentieth of original 
cost. This is an ex Government switch- 
board. It contains three reverse current 
relays, one voltmeter, one main ammeter, 
two secondary ammeters and _ three 
variable resistors for controlling circuits. 
These are original cases. Price le, 


24 v. D.C. motor, 


27/6 plus 2/6 post. 


13b. Heavy duty length 7}in. 


diameter 3jin. 


14b. Heavy duty gear pump, will bui y up tremendo 
pressure for hydraulic lifts etc. 27/6. Post 2 6. 


15b. 2}in. flush mounting moving coil meter 250-0-250 


microamp, centre zero. 27 


16b. Pyrex glass through panel 
with metal fixing flange. 2/6. 


insulator, coupler 


Carr. 10/-. 


Variable Rheostat 


This is a heavy 
duty slider resis- 
/ tor rated at 5 
amps. but easily 
capable of twice 
this load. Basie 


one wire this 
becomes .8 ohms. alternatively it can be 
rewired to suit individual requirements. 
Adjustment is by rotating a Bakelite 


17b. Heavy-duty slow-motion drive — ex-American 
transmitter, main and vernier scales. 15/-. 


18b. 20K precision pot/meter 10-20 watt with instru- 
ment knob and graduated metal scale. 12/6. 


19b. Half-shrouded drop-through mains transformer. 
peg 50 cycles, tapped ee & H.T. second- 
yp 0-25 60-80 mA. L.T. secondary 

15/- plus 2 6 post. 


250-0-25 
6. 3 volts 2 amp. 


20b. D.C. Rotary Converter. Doubles or halves volt- 
age, e.g. 24v. to 12v. or vice versa, 45/-, plus 3/6 
carriage and insurance. 


| Telephone 


knob which couples to a heavy duty slider, 
ideal for dimmer circuit. 
and ins. 3/6 


Price 8/6, post 


Sound Powered 


require no batteries and will 
go for long periods without attention 
Complete with generator and sounder 
which gives a high pitched note easily 

H heard above any omar noise Is 
fitted with an indicator lamp which 
in quiet situations can be used instead 


21b. 6ft. unbreakable mains lead, can be kinked, 
twisted and knotted indefinitely Ideal meter 
lead. Normally 2/- per yard—]/- per lead or 


10/- per dozen. 


22b. 30 amp. fused knife switch for overhead cables 


etc. 3/6 each. 


23b. High voltage metal cased condenser, upright 
mounting, .l mF + .lmF at 3.5kV. 6/6. 

24b. Series parallel (2 way and off) tumbler switch 
Crabtree. 1/3 each. or 13/6 per dozen. 


25b. 5 amp. Rotary Switch, has on and off indicator. 
Q/- each or 21/- per dozen. 


of the sounder or where sever: 
are used together, will indice 
is being cal Size 7} x9x7}in., wall 
mounting, designed for ships’ use but 
equally suitable for home, office, ware 
house, factory, garage, etc. Price 57/6 
each plus 4/6 carriage. 


eS. 
Lampholder 
panel mounting. bakelite, 


insulated Q/-. 
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making transis- er controller. 
s receiver, |  torised Enlarging % Sequence switch- 
ture, 19/6 | or Process Timer ae TAPE DECK SNIP—LAST CHANCE Pearl 
> ‘sittin a 
with construc- é TAPE DECK—Made by the famous Truvox Company. This contains exactly th® rotection Our 

tional details. & same essentials as the current model. Only the styling is different. It also take’ - 
board ; " the stereophonic hb ooklet free with 
Lc gealgarerigay SPECIFICATION: 3 B.T.H. shaded pole motors with silent friction drive eliminati Se a eae 

~ : i pole motors wi! silent friction drive eliminating 

post and pkg. wow and flutter. Push button controls, electrically and mechanically interlocked. —_ a! 16 . _ 
Patented electric type push button controlled brake. Tape loading on the drop in Bgeste circuits. 
principle, accommodation for reels of 7in. diameter. Tracking sense to British Hermetically sealed 
Beginner’ s Su perhet and American standards. Playing times: up to 3 hours with L.P. Tape or 2 hours with 4-pin base, 
with Standard Tapes. Two tracks side by side with safety gap. Positive Azimuth heater resistance ap- 

Pp 

AN the com- adjustment of Record/Player head. High Impedance Heads. Overall size prox. 1,500 ohms 
ponents in- 144 x 123 x 5in. approx. 120 only of these fine decks offered at non-repeatable This ox: b d 

cluding met- price of £17/10/-. Non-callers add 10/- carriage and ins. for Pa tee ‘i os 
al chassis, - = 
valves, met- tection. Approxi- 
ee = 17 milliamps 
coils,  tun- through the heater 

=a ss a3 rougl 

di sg oe THE CRISPIAN BATTERY PORTABLE | coil will cause the 
| required to contacts to close. 
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Ceramic Switches 


Re-Activator By one of Rage! best 
made by the famous McCarthy makers, 3 pole, 3 way. 
Radio. This employs a printed 26 —, neo ‘standard 
{ We can supply all the circuit in the F.M. Tuner “piggy yoomoay 
alor — nem yy “tae section, it uses 8 valves and has 1) re —- 
making this uni whic! a very attractive three colour dS 
will not only test Cathode dial, 5» Be. approximately 12 x pole : we 1/3 — 
' Ray Tubes but also will Shin., covers four wavebands: rd * ica way 1/6 
re-activate them, supplied complete with 1000-2000 m., 200-550 m enc 
a Price £3, plus 2/6 post 15-50 m., and 88-100 me/s 
and ins. This is a precision made chassis 
with four controls, tuner, beater oo 
® . volume, wavechange and tone. acuum ela 
Transistor Timer Fully guar. Price £22/10/-, Y 


All the parts for 


build the “ Beginner’s Superhet” as de- 
scribed in the January issue, are available 


asa parcel. Price £3, plus 3/- post and 


post and ins. 5/-. 


A 4-valve truly portable 
battery set with very many 
good features as follows:— 


@ Ferrite Rod Aerial. 


This can be the 
basis of a process 
timer—plastic seal- 


Limited quantity— 
8/6 each, post and 
insurance 1/6. 


f original @ Low consumption valves 

it. switch- Ouse range). | 

ree current Condenser Tester and © Superbet cient. with NSITIVE L “ Sniper- 
Re-Activator A.V.C. 


This unit tests condensers under correct 
working conditions at proper voltages, it 
can also-be used for “ reforming "” electro- 
lytics. All basic parts and full instruc- 
tions, 50/-, plus 2/6 post and ins, 


2 Beste built and aligned 
chassis if required. 


@ Beautiful two-tone cabinet. 
@ Guaranteed results on long 


scope”’ 
5/- only. 


LUORESCENT 
SCREEN 


VIEWING WINDOW, 


and medium waves any- ‘ 
stat where. \a nes f 
a heavy All parts, including speaker “Cats eye” used for seeing in the dark. 
Band TT} Converter and cabinet, are available Will work burglar alarms, counting cir- 
Buitable separately or if all ordered cuits, smoke detectors and the hundred 
Wales, Lon together the price is £7/15/- and one other devices as will the simpler 
don, Mid complete, £1/15/- deposit type of photo cell. Price 5/- each. Post 
lands North and seven monthly payments and ins. 1/-. Data will be supplied with 
Scotland et< of £1. Post and insurance cells if required 
All the parts 3/6. Ready built chassis 
including 2 30/- extra. Instruction book- P 
EP80 valves, let free with parts or available You can build our TV in 
coils, separately 1/6. one evening 


tuner, ecaneaut control, condensers, and 
resistors. (Metal case available as an 
extra.) Price only 19/6 plus 2/6 post 
and insurance. Data free with parts or 
available separately 1/6. 


Making a Solder Gun 


A T-second solder 
gun of the type 
costing £3-£4 was 
described in Prac. 
Only two essential 
parts are required—(a) trans- 


Mech. 


Entirely Redesigned 


15 Basic Ranges 
ohms. 


wire for shunts, range selector, 


A.C./D.C. Multimeter Kit 


Measures A.C./D.C. volts, D.C. current and 
the essential parts including metal 
case, 2in. moving coil meter, selected resistors, 


switches 


There are only 24 solider joints to make 
—suitable l4in. or I7in. tube, 
£29/10/-. ill gladly send 
constructional details and circuit diagram 
on receipt of 3/6 which will be credited 
in full if you buy the kit. 


Now Two Models Turret 
Tuner 

Brand’ new stock. 

not surplus, with 

coils for Band I 

and III, complete 

with valves. 


former and (b) push switch. calibrated scale and full instructions, price Model 1.— 
These we can supply at 13/6, 19/6 plus 2/6 post and insurance. LF. output 
lus 2/- post. The rest of 33/38 me/s. 
the Parts you will have in your own 8 
“junk” box. Copy of the article con- h a fa: 
cerned given free with the kit, Model 2. 
: THIS MONTH’S SNIP LF. out. 
Morganite is a 16 valve American ole Par- 
Potentiometers made chassis, less valves allel heat - 
3) = — as fal multi- instructions and circuit degre 30 ag 
a: tude of very use: parts. ~ - _ n ~- 
— ee To mention a few of these With knobs 3/6 extra, post and ins. 2/6. 
standard size with there are: 2 miniature Hi-Fi = = 
good length spindle, 6Y relays and 1 standard z j “ 
Sey — - relay, 2 variable inductors, Bargain = 
a pots with locks a ae ; 
hag parm mansbridge condensers, 8 dey o “pl i = 
5K + 5K, 106 E high stab. resistors, 24 speaker. = 
100K, 4 meg. + $ meg. Single types mica condensers, 5 single High Flux Fe | 
lj- each. values available: 10K, 25K, point sockets and litecaily Perma- 
office, ware 50K, 100K, 250K, 1 meg., 2 meg. hundreds of resistors, ceramicons, tag panels, etc., etc., also a <-> — eee ae 
Price 57/6 most useful chassis, size approximately 10 x 6 2in., price only por type with » Rage his reage <r 
Vacuum Pump 10/-, post free. new by famous maker. Price 32/6. gy 
plus 2/6 post and insurance. = 
& 
ELECTRONIC PRECISION EQUIPMENT, LTD., 
older Post orders are dealt with from Eastbourne, so ‘or prompt attention please = 
- post your orders to 66 Grove Road, Eastbourne, marked Department 2. * 
iting. bakelite. = 
ei iecGree. emenraenieniins 42-46, Windmill Hill, 66, Grove Road, 29, Stroud Green Late 266, os Road, * 
2/-. ; Ruislip, Middx. Finsbury Park, N. Croydon. 
threaded inlet and outlet, also makes Ph R SISLIP 5780 Eastbourne, Sussex. PHONE: ARCh: 7a Phone: CRO 6558 
g00d compressor. Price 22/6, plus 2/6 one. Half day. Saturday. way one: . 
post and packing. Half day Wednesday. , Half day, Thursday. Half day, Wednesday. 
ee (em), 0 800 0 Rm 
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Specifications 


V.H.F. BRIDGE TYPE B.801 Frequency range: 


1 to 100 Mc/s 
An extremely stable transformer ratio-arm bridge de- 
Susceptance range: 


signed for aerial, feeder, cable and component measure- +230 pF 
ments, balanced or unbalanced, at frequencies between 


Accuracy: +2% +0.5 pF 
1 and 100 Mc/s. 


Conductance range: Fa - 
Calibration, which is independent of frequency, isin terms 0 to 100 mmho / 
of conductance and positive or negative capacitance. Accuracy: +2% +0.1 mmho _ 
Specially designed source and detector are available. Price: £166 \ 
\ 
\ ~ 
/AYNE KERR 
: E KERR 
X-BAND u-BAnS 
OSCILLATOR 
MICROWAVE 
TYPE 8.38! 
WATTMETER 
TYPE U.182 Price £150 
net ex works 
Price £300 net ex works (valve extra) 
mS 


— 


DETAILS OF FULL RANGE FROM: THE WAYNE KERR LABORATORIES LTD., ROEBUCK RD., CHESSINGTON, SURREY. LOWER HOOK li 
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are available 


GS as ler Ce / from production 


HAVE A LARGE DISSIPATION 
FOR THEIR SIZE 


‘ I LI C 0 N are available 
N F P from production 
Z E ARE SUITABLE FOR HIGH 
D ; 0 D iF % TEMPERATURE OPERATION 


are available 
Z2 SERIES from production 


HAVE A LOW TEMPERATURE 
CO-EFFICIENT OF VOLTAGE 


are available 
from production 


ARE SUITABLE FOR USE AS 
REGULATORS, LIMITERS, 
SURGE SUPPRESSORS, 
AND REFERENCE VOLTAGE 
APPLICATIONS 


are available 
from production 


+ 20% VOLTAGE RANGE 


ZENER DIODE TYPE Z2A33 Z2A47 Z2A68 Z2A100 Z2A1S0 


NOMINAL VOLTAGE 33 47 68 100 150 


BAND || 
ILLATOR | 
rE S.381 | 


Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 
RECTIFIER DIVISION 


ice £150 | EDINBURGH WAY - HARLOW .- ESSEX 
ex works 


ve extra) 


— 
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PERIPHONIC 


the new 


loudspeaker 
system that 
cancels distortion 


At 40 cycles per second with 10 watts input, 
the Periphonic system reduces harmonic 
distortion to the incredibly low figure of 2.7%. At 1000 C.P.S. and under the same 

full power conditions the distortion is 0.3%. Here, truly, isa masterpiece ...a magnificent 
triumph in sound reproduction that could never have been achieved without the two 
‘‘air-coupled’”’ G.E.C. metal cone loudspeakers and the four G.E.C. presence units 
which are mounted in a specially constructed cabinet embodying entirely new principles. 
Exclusive to the G.E.C. and available as individual units, the metal cone loudspeakers give low 


inter-modulation distortion, extremely smooth N 
high frequency response and excellent transient 
response. Designed as accessories to the 
loudspeakers, the presence units overcome point 
sound source and add “‘presence’”’ to the 9 octave 
realism. Also available are G.E.C. pre-amplifiers and 


Vl 


GEC metal cone © 


amplifiers that take full advantage of all the inherent \ loudspeaker 
qualities of this exceptional sound equipment. \ 


&S.C. HIGH QUALITY SOUND EQUIPMENT 


Metal Cone Loudspeakers * Presence Units x Stereophonic Systems 


Periphonic Loudspeaker Systems * Pre-amplifiers * Amplifiers p GEC presence unit 


Write today for details N 
THE GENERAL ELECTRIO CO. LTD. MAGNET HOUSE KINGSWAY LONDON WO2 
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WHAT MAKES A GOOD TAPE RECORDER? 


9 wide THE PRICE ON YOUR HEAD 


Perhaps the most critical single electronic component of a tape recorder is its magnetic transducer, 


or as it is often called, the Recording Reproducing Head. Upon its sensitivity and its consistent 
performance much depends. 
The Recording Reproducing Head used in Grundig Tape Recorders employs an unusual form 


of construction lending itself to an efficient and compact unit. The production techniques 


employed permit a rigid specification and despite the fact that the manufacturing technique 


must be controlled to extremely fine limits, all factors concerned with the production of Grundig 


Heads are so stringently controlled that mass production is possible. It is well known that the 


term ‘‘mass production” applied in its widest sense, means the most economical selling price. 


bi Citi, Willi dill. Wille Willi Uihttiiih Witt Wii tilt tii tMillih YY 
Yy 


TECHNICAL SPECIFICATION 


a" Inductance 550mH 
on D.C. Resistance 550hms. 
Optimum Bias for 
J Grundig Tapes ImA. 
it Frequency Response, ob- 
, tainable with suitable 
equalisation 30— 16,000 c.p.s. 
- Gap Width 0.00023” 
Shim Material Gold Foil 
Size a’ x $x x’ 
Mounting Plug-in 
v In order to minimise hum pick-up through the 
- : Recording Reproducing Head, efficient 


OUTER M U-METAL 
SCREENING HOOD 


INNER MU -METAL , 
SCREENS H 


sae 


M U-METAL —-—+ 
BASE SCREEN 


screening methods are employed which are 
shown in the accompanying diagram. 


-GRUNDIG 


Makers of the finest 
Tape Recorders in the world 


i: i naa i iim als I tn: si sae aes iit 


GRUNDIG (Great Britain) LTD. 


39/41 NEW OXFORD STREET, LONDON, W.C.I 
woe | GS 97 (Electronics Division, Gas Purification & Chemical Co. Limited) 
H 
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Limited, 


have the largest and most modern Loud- 
speaker manufacturing plant in Europe? 


have the most up-to-date Loudspeaker lab- 
oratory in Great Britain? 


are the largest manufacturers of High 
Fidelity Loudspeakers in Europe, and the 
largest Exporters of High Fidelity Loud- 
speakers in the World? 


GOODMANS 


new AXIOM loudspeakers 


see next month’s issue for full details. 


GOonDmMmaAan s 


GOODMANS INDUSTRIES, LIMITED, AXIOM WORKS, WEMBLEY, MIDDX. Telephone: WEM 1200 Cables: Goodaxiom, Wembley, Middx. 
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TYPE SEG! 


The Kelvin and Hughes Mk V 
Flaw Detector with High Power 
Transmitter* uses a ‘Cintel’ 
Cathode Ray Tube. This 

tube is but one from a 

wide range manufactured for 
instrument applications 

and instrumentation is only 
one of the many fields 


covered by the ‘Cintel’ catalogue. 


*Photograph by courtesy of Kelvin & Hughes Ltd. 


S& over 200 tube types in the current 
catalogue. Full data on request. 


WORSLEY BRIDGE ROAD 
LOWER SYDENHAM - LONDON SE26 
ACompany within the Rank Organisation Ltd. HITHER GREEN 4600 


) <ai> 
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Newmarket Transistors 


TYPE 
V30/I0LP 


GOLIOP 10 WATT 


POWER TRANSISTORS 


Available NOW 


price 2 5/— Each 


NET RETAIL 


Recommended Maximum ratings (£,,,,=25°C) 


Collector Voltage (V.) D.C. or peak .. - ov - -- —30V 
Collector Current (I,) D.C. or mean .. is na 7” .. —3.0A 
Characteristics 

(V.=—1.5V, tamp=25°C, f=] ke|s) 
Collector cut off current I,,  .. - = sh pis -- 3OnA 
Current gain (alpha) .. ie i x .. 1,—200mA 0.947 

- » (beta) - I,—200mA 10 min. 


. I,—200mA_ 20 ohms 
. I,—200mA 425 ohms 


Input Resistance with Riyaqg = 20 ohms 
Output Resistance with Rogen = SO ohms 


Maximum Collector Power Dissipation 

At tamp=2)°C with the transistor clamped directly on to SO sq. in. of 16 S.W.G. 
aluminium, max. power dissipation is 10 watts. Clamped directly to9 sq. in. 
of 16 S.W.G. aluminium, it is 4 watts. Transistor only in free air, 1 watt. 
Reductions of maximum power of 200mW, 8OmW and 20mW respectively, 
are necessary for every °C rise of the ambient above 25°C. 


NEWMARKET TRANSISTOR CO. LTD. 


Exning Road, Newmarket Telephone: Newmarket 3381/4 
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COMPACT 


TRANSISTOR TESTER 


With the L264, design engineers can check instantly 


the characteristics of transistors and establish their SPECIFICATION 
working parameters. Current gain (A’) 
Ranges 0-1 


4 accuracy + 7% 


* Current gain (A’) in grounded emitter 


Collector current (1’c(0) ) 


connection. Range 0-2.5A accuracy + 7% 

Oe te a comity 

, * available an » reduced when 
* Collector current (1’c(0) ) with zero base using higher collector currents) 
current. Collector turnover voltage 
Range 0-85V 

* Collector turnover voltage Mains input 200-250V 40 to 60c/s. Consumption 

approximately ISW. 


IMPORTANT NEWS for 


designers of transistorised equipment 


The L280 is the first mains operated power source 
developed specifically for use with transistors. SPECIFICATION 


It provides designers with the most convenient D.C. output voltage  0-30V continuously variable 
Output current 0-IA output voltage variation less than 


: 40mV over complete range 
source of power for transistors yet developed. Reguinien << ed tor tae ee neal 
: Fe 10v < a temperature 

‘ a ‘ uctuations x 
* Transistorised—for long life Response time _I millisecond 
Output resistance <0.05Q) at D.C. 
, Sail < 0.2Q) all’ frequencies up to 100k/cs 
* Mains operated— obviating battery troubles Residual ripple | ImV under worst conditions 
Isolation from earth 
and mains up to hg up to 250V. a.c. 


* Fully stabilised—against load and input Mains input 200-250V to 60c/s. Consumption 
approximately 60W 


fluctuations 


UNIQUE TRANSISTOR 


POWER SOURCE 


— 
[Mullard] MULLARD LIMITED 
A Equipment Division « Mullard House ~- Torrington Place - London + W.C.1 + Tel: LANgham 6633 


° @ ME621 
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“MULTICON” PLUGS AND SOCKETS 


The full range consists of 2, 4, 6, 8, 10, 12, 18, 
24 and 33-pole sizes. Illustrated is the 24-pole size. 


Working voltage: 1,000 volts D.C. or A.C. (peak) or 
500 volts D.C. or A.C. (peak) in tropical use. 


Current rating: 5 amps. D.C. or A.C. (R.M.S.) per contact. 
Average contact resistance: below 0'002 ohms. 


Metal flanges moulded Into the body to 
ensure flush mounting and to avold 
alignment difficulties. 


Terminal numbering moulded Into plug 
and socket bodies to facilitate wiring 
and cableform testing. 


Single-plece nylon-filled body 
mouldings provide high insulation and 
tracking resistance. 


Large pin tocator contact facilitates 
engagement, especially in unitor appli- 
cations. 


Optional vibration-proof retaining 
biades to secure the unit to panel or 
chassis. 


Four distance pips keep mating faces 
apart and eliminate molsture traps 
between plug and socket faces. 


Socket clips have split IImbs with four 
areas in contact with each plug blade 
ensuring absolute reliability of contact. 


Earthing of plug or socket ‘covers is 
achieved by elther: 


Internal connecting link from a contact 
to cover, OR 


rivetted earth tag to outside of cover. 


British Patent 700999 


24 POLE PLUG 
AND SOCKET 


Write for full catalogue from 


oe Painton&Co. Ltd. 


a) Gee KINGSTHORPE NORTHAMPTON 
Tel: 32354-5-6 Telegrams: ‘Ceil’ Northampton 
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Especially 
designed for — 
printed 


circuuts... 


Electrolytic ~ 
Capacitors 


A special range of Pleasey electrolytic capacitors 
is now available for vertical mounting in printed circuits. They plug 
directly into panels and the protruding tags do not require 

forming or bending but simply snap into the pierced holes and 

force the soldering surface into direct contact with the printed copper 
wiring. Due to the unique design of these capacitors, it is impossible 

to bridge the contacts during soldering operations. Mounting is foolproof 
and extremely simple because of the special tag arrangement. Soldering 
and removal of units is easily achieved without disturbing associated 
components or causing inadvertent damage. Produced for either 

manual or automatic insertion, printed circuit capacitors by Plessey 

are supplied in three different can dimensions : 3’, 1” and 1?” diameters. 


Those interested in the application of these outstanding 
components should request a copy of Plessey Publication No. 908. 


SWINDON COMPONENTS DIVISION is 
THE PLESSEY COMPANY LIMITED - KEMBREY STREET - SWINDON - WILTS - Telephone 5461 


Overseas Sales Organisation: Plessey International Limited - Ilford + Essex - Telephone Ilford 3040 
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BRIMAR/FERRANTI. 
75/30 *VR105/30_ 17/- 


*VR' 
*VR150/30 15/- zac 18/- 1D5 108 aT oe 1LD65 1R5 18/- 
~ 174 16/- 1U5 18/- 2A3 27/- *2D21 15/- 
- 4D1 17/- *5R4GY 


6AM5 18/- 6A M6 24/- 3/- 
6B4G 27/- 6B8 6B8GT 24/- Page 16/- 
orgy 6BJ6 16/- 6BR7 24/- *6BS7 25/- 6BW6 16/- 6BW7 
13, 24/- “acDed 31/- “@CH6 27/- 6D6 24/- 

GESGT 18/- 6F6G 20/- 6G6G 18/- GHEGT 14/- 6J5GT 17/- 
637G 6J7GT 20/- 6K6GT 13/- 6K7G 6K7GT 20/- 6K8G 
SKSGT 6L6G 24/- 6L7 22/- 6N7GT 25/- 6Q7G 6Q7GT 6R7G 
6S 20/- 68SK7 18 - 68L7GT 6SN7GT 25 - 
6SQ7GT 20/- 6U5/6G5 6U5SG 18/- 6U7G 6V6G 6V6GT 20/- 
- 6X5GT 17/- 7A2 (5/7) 7A3 24/- 7B6 7B 


Ange 13/- 6BG6G 24/- 


35L6GT 
5 20/- 


- 50A 
- 50CD6G 31/- py — 75 25/- ” 24/- 80 80S 


*83 15/- *807 25/- 1629 1 
COSSOR/EMITRON — 
MS/Pen 21/- MVS Lag fig 


17/- 


14/- DDT 25/- N144 18/- 
MVS PenB 24/- OM1 17/- OM4 


7¥4 17/- 787 24/- 12AT? 19/- 2 
16A5 16/- 17Z3 17/- 19X3 13/- 19¥3 11/- 278U 35A5 
35Z3 408UA 17/- 41MXP 41STH 27/- 4310 17/- 45UI ‘ 
52KU 17/- 583KU 54KU 20/- 61BT 61SPT 31/- 62BT 
18/- 62VP 16/- 65ME 18/- 66KU 11/- 
5/ 20/- 171DDP 18/- 185BT 
1s5BTA 34/- 202DDT 25/- 'H 27/- 202VP 202VPB | 
24/- 210DDT 18/- 210SPT(7) 210VPA(7) 21LOVPT(7) 23/- 
220TH 25/- 3118U 11/- 332/Pen 20/-. 


MARCONI/G.E.C. 
36 BGS 25/- B152 B309 19/- B319 
20/- B339 19/- D42 13/- D43 18/- D63 14/- D77 D152 12/- 


- SD6 12/- SU25 SU2150 wee | a | 


WIRELEss WORLD 


Great Britain’s Valve Mail Order House 


*DA30 27/- DH63 DH76 20/- DH77 14/- DH81 48/- DH101 
29/- DH107 DH142 14/- DH147 DH149 20/- DH150 14/- 
DK91 18/- DL63 20/- DL82 48/- DL145 16/- DN41 DN143 
24/- H63 17/- H30M 27/- HD24M 18/- HL2 16/- KT2 23/- 
KT24 18/- KT38C 27/- KT36 24/- KT41 27/- KT44 KT45 
24/- KT65 34/- ety KT63 KT71 20/- KT74 14/- KT76 20/- 
KTS1 He KT101 34/- KTW63 20/- KTZ41 24/- KTZ36 20/- 
L63 17/- re eee 19/- LN309 25/- gd 23/- LP2 


16/- L 4M MH41 13- MHD - MHL 
13/- MET4 (5/7) 24- ML4 13- MS4BM cL MSP4 i) 
24/- MSP41 (5) 20/- MU14 19/- MX40M/CL 27/- N16 18/- 


N17 N18 N19 16/- N37 20/- *N43 25/- N78 18/- 
N142 16/- N145 N147 N148 20/- N150 N151 16/- 
N329 16/- N349 ge “ere 18/- N727/6AQ5 
23/- PX4 34/- PX25 1 23/- U. 
27/- 018/20 20/- va. 25/- U33 U35 
U47 24/- U50 17/- U52 U54 20/- U70 U76 17/- U78 11/- 
U81_ US2 U84 48/- U107 0142 11/- U143 17/- U145 14/- 
U147 U149 17/- 0150 11/- U329 24/- U339 20/- U709 11/- 


N108 19/- 


W17 16/- W21 (7) 23/- W42M 21/- W61M CL 27/- W76 
20/- W77_18/- W81M 48/- W101M 31/- W107 15/- W143 
20/- W145 18/- W147 W148 W149 20/- 


“W150 W727/6BA6 
X22. 


45 22/- X147 X 24/ 
- Z22M 23/- Z66 31/- Z77 
Z329 24/- *Z359 20/- Z719 
ZD17 ZD152 18/-. 


E6 Y62 
“5 op ops 48/- 
19/- Z729 24/- Z759 2 


MAZDA. 
HL 17/- AC/HL DD 25/- AC/P4 AC/Pen 

AC/TP 34/- AC/VP1 (5/7) 

AC2/Pen DD AC4/P 


17/-, 

HL133DD 20/- ME41 

Pen 44 Pen 45 Pen 45DD Pe 7 

384 27/- Pen 453DD Pen DD4020 34/- QP25 27/- QP230 25/- 

SP41 SP61 27/- SP181 24/- SP210 20/- T41 24/- TH41 27/- 
34/- TH2321 TP25 27/- TP2620 34/- U22 U24 31/- 

U25 24/- U26 20/- U191 20/- U201l 17/- U251 24/- U281 


“1j- VP41 VP123 2 
| 1C1 102 18/- 1F2 1F3 16/- 1eD9 18/- Tpit. 1P10 1P11 16/- 

6C9 6C10 18/- 6C31 24/- 6D1 10/- 6D2 12/- 6D3 20/- 6F1 27/- 
12 nae 24/- 6F14 27/- 6F15 16/- 6K25 20/- 
9/- 6L18 20/- 6L19 24/- 6L34 16/- 6LD3 
Fe tar 6LD20 16/- 6M 6M2 18/- 6P1 20/- 6P25 24/- 6P26 

20/- 6P28 aie 10C1 18/- 1002 10F1 27/- 10F3 24/- 10F9 


~ 
cd 
2 
| 
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16/- 10LD3 14/- 10LD11 16/- 10P13 24/- 10P14 20/- 20D1 
16/- 20F2 20L1 20P1 27/- 20P3 24/- 20P4 27/- 20P5 24/- 
30C1 23/- 30F5 24/- 30FL1 23/- 30L1 20/- 30P4 21/- 30P12 
18/- 30P16 16/- 30PL1 23/-. 


MULLARD. 
- AZ41 14}. CBLI1 2 


AZ1 AZ31 7/- CBL3) 
H35 CL4 24/- CL33 20! OYE CY31 


ae 


33 DL35 DL 
DL96 16/- DM70 ~~ DO26 2 
Ww 


EBC33 20/- 
1 Tg 24/- ECS 


EC 

ECC35 25/- ECC40 24). ECC81 ECC82 ECC83 19/- 
ECC85 20/- ECC88 55/- ECC91 27/- ECF80 23/- ECH3 27/- 
ECH31 ECH35 24/- ECH42 ECH81 15/- ECL80 19/- ECHS83 
18/- EF9 24/- EF22 EF36 20/- EF37A 24/- EF39 20/- EF40 
24/- EF41 16/- EF42 19/- EF50 EF54 EF55 24/- EF80 EF85 
19/- EF86 24/- EF89 16/- EF91 24/- EF92 18/- EF93 16/- 
EF94 24/- EF95 EK2 EK32 27/- EK90 18/- EL2 24/- EL32 
EL33 20/- EL34 EL35 EL37 24/- EL38 27/- EL41 EL42 
16/- EL50 27/- ELS1 21/- vg ia EL84 Lag EL85 18/- 

EL90 16/- EL91 18/- EL820 24/- EL821 27/- EM4 EM34 
EM80 EMS81 18/- EN31 34/- “EN 32 30/- EN91 20/- EY51 
18/- ae 17/- EY84 23/- EY86 20/- EY91 14/- EZ35 17/- 
EZ40 EZ41 EZ80 EZ81 EZ90 11/- FC2 FC2A 25/- FC4 

FC13 FC13C 27/- FW4/500 ois 20/- GZ30 17/- azse 
@Z33 ae 20/- HBC90 HBC91 14/- HF93 16/- Er? 1 


a 4 5/- Pena 24/- PenB4 25)- PenaDD 27/- PABOSO 
13/- PC84 20/- PC: 3/- PCL83 25/- PL33 20/- 
PL36 24/- Pte Ale PLS81 21/- PLS2 16/- PL83 21/- PL820 
24/- PM2A 8/- PM2HLM 16/- PMi2M 20/- PM22A (5) 23/- 
PM24A 27/- PMo4M 22/- PM202 18/- PY81 17/- PY32 20/- 
PY80 13/- PY8 117/- PY81 17/- PY82 11/- PZ30 20/- QP22B 
17/- SP2 23/- SP4 (7) SP13 SP13C 24/- TDD2A 18/- TDD4 
25/- TH21C 30/- TH30C 25/- UABC80 18/- UAF42 17/- 
UB41 12/- UBC41 14/- UBF80 UBF89 18/- UBL21 24/- 
UC82 13/- UCC84 UCC85 20/- UCF80 23/- UCH21 24/- 
UCH42 UCH81 18/- UCL82 23/- UCL83 25/- UF41 16/- 

UF42 UF80 UF85 19/- UF86 34/- UF89 UL41 16/- 
ULS84 16/- UM4 UM34 18/- URIC UYIN 17/- UY41 
UYs85 79 VP4B 2¢/- 2D13 10/- 6AB7 14/- 6C5GT 17/- 


12H6 10/- 128C7 20/- 12SN7GT 25/- 25Z6GT' 17/- *85Al 
30/- *S5A2 22/- *150B3 17/- *90C1 11/- 164V 19/-. 
POST 1/- 
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CABINETS 


FOR ANY EQUIPMENT 


WE MAKE CABINETS TO YOUR SPECIFICATION 


This 


give 


THE CONTINENTAL 
This elegant Cabinet is | 
the latest in our range de- | 
signed in the continental 
style, solidly constructed 
and finished in selected 
mahogany veneers. Avail- 
able medium, light, high 
gloss or contemporary finish. 


- 10. 


‘TYGRAM’ 
This emart-iooking cabinet 
available with or without 
Can accommodate any type 


or autochanger units). 


tuners. 


gns 
without legs $7. 14.0 


THE BUREAU 
popular 
cabinet is veneered with 
the finest selected Wal- 


nut and beautifully 
polished in a medium 
shade. Designed to 


aceommodate almost any 
of the many units we 
have available and to 
generous 
compartments. 


WALNUT £16.16.0 
NATURAL OAK £18.18.0 


turntable (inc.uding transcription 


The unit also accommodates any 
type of amplifier, _ most radio 


bureau 


(aul 


ae 


storage This 


THE SERENADE 


Veneered 
selected walnut, 
fully polished to a med- 
ium shade; this attrac- 
tive cabinet has generous 
storage space, with board 
sliding out smoothly on 
metal rollers. 
cabinet 
fitted with any of the 
latest Hi-Fi Units. 


£12.19.6 


with finest 


beauti- 


can be 


“ PRELUDE” 


This most attractive cabinet has 
been designed to utilise natural 
acoustic properties of the walls, 
and is ideal where space saving 
is a consideration. 

Will take 8in. or 10in. speaker 
unit with provision for Tweeter 
Unit (12in. cabinet also avail- 


able). 
£10.10. 10 


WE ALSO CARRY 
A LARGE RANGE OF 


EQUIPMENT 
See Page 78 
Is 
legs. We supply all units and can fit any cabinet 
of with the latest Hi-Fi amplifiers, tuners, 


transcription units, record changers, speakers, 
etc. Send for comprehensive illustrated 
catalogue of cabinets, autochangers, speakers, 
etc., all available on easy H.P. terms. 


THE CONTEMPORARY 
This beautifully made cabinet 
is oak veneered with maho- 
gany interior and is waxed 
finished. Available in any 
shade to order at slightly 
extra cost. 

This cabinet can be fitted 

eotth any of the latest Hi-Fi 


THE REGENT 
This superb cabinet 
can accommodate 
almost any com- 
bination of Radio, 
Feeder Unit, Amp- 
lifer Control Unit, 
Motor Unit and 
Loudspeaker 
System. There is 
adequate storage 
space. Veneered 
with finest selected 
Me alnut & polished. 

a@ pneumatic 


¥ 
tid and ball b 
a eee 


LEWIS RADIO 


120 (Dept. WWM) GREEN LANES, PALMERS GREEN (Nr. Cock) LONDON N.13. 


Telephone: BOWes Park 1155/6 


XUM 
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20/- 20D1 


20P5 24/- 
/- 30P12 


J] 
oe 
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MARKINGS IN WHITE TO CUSTOMERS’ REQUIREMENTS 


14 WAY 


Type B279001 


NYLON LOADED 
P.F. MOULDING 


Type XVS/6 
NYLON LOADED P.F. MOULDING 


oe 


3 Pin Shorting Plugs 


4 WAY 
Type BVS/4 
BLACK P.F. MOULDING 


3 Pin Shorting Plug 


6 WAY 


MINIATURE 


Type BMVS/6 
BLACK P.F. MOULDING 


3 Pin Shorting Plug 


Send for full details to :— 


Standard BgA (Noval) Valveholder 
with 2 Pin Captive Shorting Plug 


THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY. Tel: ASHTEAD 3401 
MVSI5 


a 
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2 
Ml We offera complete Tape Recorder Service 
Our comprehensive range of models include 
Vortexion 2A 88 gns. 
Brenell Mk. 4 53 gns. VORTEXION TAPE RECORDER 
Elon 62 gns. . Model 2B 
aa sa pip = This has synchronous capstan motor with — a 
ae Rheds pede. 1,750 ft. reels of tape or 2,625 ft. of thin tape. Improve 
i — heads give a response to over 7,000 cps at 33” per sec. 
emerbeias San pli in resulting in a 44 hours recording to be made on one reel 
Magnafon FRS 55 gns. of tape. 
Magnafon 58 2 a=. Price £108.18.0 
Philips AG 8109 39 gns. 
Philips AG 8108 62 gns. 1 
We are approved Grundig 1 
distributors and _ service 
gine CONTINUOUS DEMONSTRATIONS | MOLL! 
Tapes E.M.1. and BIB Oscillo: 
LP and Standard splicers ‘ | eaten an inva 
— ‘. end stam b : 
E.M.t. — posed Age _ { Temple Bar 7587 
Scotch Boy —— ee ii fe | one Covent Garden 1703 | Workin 
Subeumneah editing in all , 7 | 
colours complete list of | the me: 
jay «66 Mastertape Tapes, Accessories i] Cables : ‘ 
E Philips Wearite and prices. | Modcharex, London ampliti 
B.A.S.F Defluxers i require 
HI-Fl EQUIPMENT 
We stock all the leading makes of amplifiers, control of accu 
“J units, en, units, pickups, loudspeakers and 164 CHARING CROSS ROAD, LONDON, W.C.2 the use 
. aoe ees steirineseeieg tea diteceeygy. PROMPT ATTENTION GIVEN TO POST ORDERS } enables 
AAA ME * MEK Ma * MER ME ME & RAE EXPORT INQUIRIES INVITED AND WELCOMED —? 
col tials - The cove 
and pre- 
to provi 
facilitie 
circuit 1 
The trig 
and exct 
THIS RECEIVER WHICH HAS BEEN SPECIALLY DEVELOPED FOR THE AMATEUR CONSTRUCTOR PROVIDES through 
COMPLETE COVERAGE OF THE SOUND BROADCAST BANDS—LONG, MEDIUM AND SHORT WAVE AM. 
WITH 87.5-100 Mc/s. V.H.F. FOR FM. WE HAVE PRODUCED A FULLY ILLUSTRATED BOOKLET WHICH GIVES 
INFORMATION ON THE ASSEMBLY AND ALIGNMENT OF THE 4-BAND SEVEN-VALVE RECEIVER, INCLUDING 
CHASSIS LAYOUT, CIRCUITS AND POINT-TO-POINT WIRING DIAGRAM. 
Sw 
x ‘‘ WEYRAD ” B.61 COIL PACK, P.23 I.F. TRANSFORMERS, T.S.61 TUNING SCALE, Q2 LF. || sreepte 
FILTER, E.822 MAINS TRANSFORMER AND E.823 OUTPUT TRANSFORMER. 
% ALUMINIUM CHASSIS WITH ALL PUNCHING AND BENDING COMPLETE. _ 
% DESIGNED FOR LATEST TYPE MULLARD VALVES. Trleger 1 
% RECEIVER OUTPUT CAN BE MODIFIED FOR USE AS A RADIO FEEDER FOR QUALITY “X" am 
AMPLIFIERS. 9m 
NE MRIS WOE MD hnictesinncsiaccaccccccesscceszccescess 2/6d. ieee 
ILLUSTRATED FOLDER OF A.M. COMPONENTS............... 3d. 
Mullard 
WEYMOUTH RADIO MANUFACTURING CO., LTD. || tects 
Diamete: 
CRESCENT STREET, WEYMOUTH, DORSET  . 
—,_.. 
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MULLARD single beam Precision 
mums | Oscilloscope type L.140 is 
an invaluable aid to engineers 


When the oscilloscope is triggered 
by randomly spaced pulses, the 
leading edge can be clearly observed 
and measured with accuracy. 


ba tl working in pulse circuitry, where 


) the measurement of pulse To preserve the high measuring 


: accuracy, considerable attention 
} required to an exceptional degree has been paid to stabilising the 


; ; , separate power supply. 
ofaccuracy. Unique circuitry and and ” a vad 


' Mains voltage fluctuations up 
the use of large illuminated scales to + 7% do not affect the 


aa enables these quantities to be Vv olt age performance of the instrument. 
measured with an accuracy of 3%. 
— : Both the display unit and the 


London | #Mplitude and duration is 


The “Y” amplifier, comprising a main Hy power supply are normally supplied 
and pre-amplifier, can be switched measu ri n in metal cabinets, suitable 
to provide both A.C. and D.C. coupling for bench or trolley mounting. 
facilities, whilst a probe ensures that the The front panel and chassis 
circuit measured is not unduly loaded. accu racy assemblies, however, have been 
The triggered time-base has a rapid start so constructed that they 
and exceptional linearity 3° will fit conveniently into a 
DES throughout its sweep. oO standard 19” rack. 
AM. 
ro TIME BASE ABRIDGED SPECIFICATION ‘Y’ AMPLIFIER 
Triggered, free running, or synchronised, — Main Amplifier only With Pre-amplifier 
aximum 
LE | Sweep duration ... ... ... 6ysec. to 150 msec. in 10 ranges. rad | 160 mV pk-pk/cm 4.5 mV pk-pk/cm 
aximum 
Fe Sweep length... ... 1 -+ Constant on all ranges, can be bandwidth ...| D.C. to7.5 Me/s 1c/s to 6Mc/s 
expanded up to 5screen diameters. (70% resp.) (70% resp.) 
| Timemeasurementranges 0-5 usec., 0-15 usec., 0-60 usec., D.C, to 13 Me/s 0.7c/s to 10Me/s 
| ote, 00 2b eee. (30% resp.) pense resp.) 
| Trigger input impedance 1MQ + 25 pF, alternatively | Rise time... ...| 0.05 usec. 0.05 usec. 
; 10 MQ + 10 pF. Input impedance... 400-600 KQ + 25pF. 400 KQ + 45 pF. 
ITY X" amplifier sensitivity 1.2V pk-pk/cm to 6V pk-pk/cm. (D.C. range) (A.C. range) 
Bandwidth Cae Ay Ps 1 c/s—2 Mc/s (70% response) Voltage measurement) 0-30 mV, 0-100 mV, 0-300 mV, 
Input impedance ... ... ... 1 MQ + 30 pF. ranges... -.. »  Jete, to 0-300 V. 
| Signaldelay ... .. ..0.6 usec. (switchable). 
CATHODE RAY TUBE 
, Mullard type DG13-34/5ADP1, incorporating post cae LIMITED 
D. deflection acceleration (switched) u a roan . 
Diameter ... ... .. «. «13cm, masked to 9.4 cm square. 
Screen ... ... .. ss ss «+ Blue-green medium persistence one -peeaes wet 
phosphor, TEL: LANgham 6635 
= @® ME6200 
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FAMOUS RCA TRANSMITTERS 
TYPES ET 4336. K & L 


Frequency 2 mc.-20 mc. 

Power output: 350 w. telegraph. 
250 w. telephone. 

Type of modulation—Class B high level. 

Audio input impedance 500 ohms. 

Power supply 190 to 250 v. single phase 50-60 c. 

Tube complement: Crystal oscillators—807, Master oscillators—807, 

Intermediate amplifier—807, Power amplifier—813(2), Modulator— 

805(2), Rectifier—866A (4). 

Complete with Master Oscillators, crystal multipliers, speech 

amplifiers, microphones, keys, instruction manual, etc. 

We guarantee full supply of all replacement parts for a minimum of 


5 years after purchase. 


P.C.A. RADIO 


Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 
Telephone : RIV 8006/7 


BRAND NEW ORIGINAL SPARE PARTS 
FOR AR&& RECEIVERS. 


LF. TRANSFORMERS ist, 2nd, 3rd, 4th (for 

type D) 12/6 each or complete set of 6, 60/-. 

1.F. Transformers. Crystal Load. 12/6 each. 

Plates escutcheons (for D and LF), 15/- each. 

Dials (for type D), 10/- each. 

Filter Chokes (for D and LF), 22/6 each. 

Output Transformers (for LF), 30/- each 

Crystal phasing (D), 2/6 each. 

Antenna trimmers (LF and D), 2/6 each 

Filter Condenser 3x 4uF, £2/10/-. 

Condensers 3x .25uF (D and LF), 2/6 each. 
3x.0luF (D and LF), 2/6 each. 

RF Antenna inductors (D and LF), 7/6 each. 

Mains transformers (LF), £3 each. 

Small knobs (for LF and D), 4/- each. 


AVOMINORS in leather case, with teads, fully 
tested, £6/10/-. Packing and Carriage 2/6. 


813 (RCA) VALVE. New, originally boxed with 
guarantee, £4 each, post paid. 

MODULATION TRANSFORMERS (U.S.A., Col- 
lins), primary imp. 6,000 ohms. C.T., Secondary 
6,000 ohms., 20W., 9/6 each 

SPARES to: AR77E. Bandspread Dia 8/-. 
Clean dial window sheet 3/*. Terminal boards 
3/- each. 10in. shaft for switch 1/-. Band 
MARCONI SIGNAL GENERATOR. I.F.141G. indicator shutter plate 3/6, Each item 1/- postage, 
ee se on " . 

Covering 85 kc/s. _™ Mc/s. Peat rangtong AMERICAN VALVE TESTER Model 314 
fully guaranteed. Postage and packing 20/-. Individual lever switches for each tube element: 
£70. Roll Chart for American type valves. 220/30 V. 


— A.C. Brand new in nice wooden case with 
-V.A. . 230/50 v. t 
. a TRANSFORMERS . ita iags: hi leather handles. Full instruction booklet. £10. 
adjustable by rotary switch. Can be easily 
7 2 Carriage 10/-. 

adapted as a welding transformer. £15. 
Postage and packing 30/-. CONDENSERS, RESISTORS, COILS, TRANS 

: , FORMERS. Very large selection in stock. 
R.109A RECEIVERS. Covering 2-12 Mc/s. 6 v. 
D.C. £4/8/-. JOHNSON’S AMERICAN TRANSMITTING VAR- 
IABLE CONDENSER. 1,020pF., 3,500 volts, 
air gap .080. 17/6, postage 2/6. 500pF, 3,000 
HIGH RESISTANCE HEADPHONES. 4,000 volts, 10/-, postage 2/-. 
ohms. Brand New, Ex W.D., boxed, Type  ggps22 TRANSMITTER (BC625), including 
D.H.R., 11/- per pair. postage 1/6. all valves, 46/-, post free. 
LOW RESISTANCE HEADPHONES. Brand new, 
Ex W.D., boxed, Type C.L.R. and D.L.R., 
5/6 per pair, postage 1/6. 


Carriage paid. 


P. ©. RADIO LTD. 


170, GOLDHAWK RbD., AMERICAN HANDY TALKIE. Type B.C.611 


Ww 12 SHEpherds Bush 4946 including two operating crystals (5-6 Mc. band), 
. a ee £19/10/-. Postage and 


|PERSONAL CALLERS WELCOME 


packing 10/-, 
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SPECIAL OFFER! 


COLLARO “JUNIOR” 


4SPEED MOTOR AND) | RF. 


PICK-UP 


Collaro ‘* Junior *’ 4-speed motor 


and pick-up with HGP59 car- 
tridge. 

Post 2/6. 92/6 
Motor only, 59/6, post 2/6. 
Pick-up only, 33/6, post 2/6. 


Collaro 4/564 4-speed Single Player 
with Studio T or O p.u. crystal car- | 


tridge and styli. Automatic stop. 
LASKY’S PRICE 
Carr. 5/-. £6.19.6 
AUTO-CHANGERS 


| 


| 


See us for your requirements or | 


send for our latest list. 


A, 


COLLARO ~ 
4-SPEED 
MIXER AUTO-CHANGER 


Latest model RC 456 incorporating 
auto and manual control enabling 
records to be played singly or 
automatically. Complete with 
Studio c rystal pick-up and sapphire | 
stylus. List £13/17/-. £8 
LASKY’S PRICE . . 


Post 5/-. 


Immediate Delivery from stock 
of the COLLARO 4-speed 
Transcription Turntable 

4T200/PX 19/10/- 


Less pick-up 14/18/-. Carr. 7/6 


| and sub- -min. 


BUILD YOURSELF A | 


HIGH GRADE 
RECORD PLAYER! 


We have the biggest selection of | 
Auto-Changers, Single Players, Am- | 
plifiers and Cases, and you can 
make your own Record 

Player for as low as £1 0 


TRANSISTORS AT A 
REASONABLE PRICE 


P.N.P. Junction type, suitable for 
medium and low frequency oscillators, fre- 
quency changers and I.F. amplifiers 91 = 
1.5 to 8 Mc/s (double spot—yellow & red) 


AUDIO P.N.P. Junction type, suitable for 
high gain and low frequency amplifiers, and for 
output stages up to 250 milliwatts 10/- 


(double spot—yellow and green). 

Post Free, 

* TESTED AND QUARANTEED EFFICIENT 

* HERMETICALLY SEALED and unaffected by 
temperature variations. 


Full operating data and circuit diagrams for a simple receiver superhet, 
T.R.F., multi-vibrator, relaxation oscillator, audio amplifier, oscillators, 
signa] tracers, ete., supplied with each Transistor. 


MULLARD TRANSISTORS | BRIAN TRANSISTORS 
0C70 or OC71 OC72 Oci6 | FS} 2 46. TPL te Tbe anh 
i 30/- 60/- | TJ1 15/-. TI2 16/6. TI3 19/6. 


'_wwevweevwvevevwvvrevwevevwvvevwevevwevrevvevwvwy* 
ll i i i i i i i i 


j LASKY’S TRANSISTOR SUPERHET 
} TUNER FOR HOME CONSTRUCTION 
q ON PRINTED CIRCUIT 
Uses three R.F. Transistors and one 
» Germanium Diode, three I.F. trans- 
» formers. Ferrite rod aerial. Operates 
. on one 6 v. battery and one 1.5 v. cell. 
Printed Circuit, 3gin. x 34in. 

CAN BE BUILT 
» FOR. Post 3/6. £5.1 2.9 
Full details and illustrations post 
; free on request. 

Demonstrations at both addresses. 


_~wewe 
ww 


y NOTE:—tThis Tuner in conjunction with 
our Transistor Amplifier (see below) 
makes an excellent Transistorised radio. 
» Cabinets available. 


LASKY’S TRANSISTOR AMPLIFIER KIT 


(200 milliwatts) For construction on a Printed Circuit 


Size: 3{in. 
under lin. 
metically 


3hin. Height can be 
Uses our new her- 
sealed Transistors and 


operates from 6-volt battery. Out- 
put impedance 3 ohms. 
FULL DETAILS, CIRCUIT 


DIAGRAM AND SHOPPING 
LIST 1/- post free. 


COMPLETE KIT 
Transistors, all brand new com- 
ponents, latest T.C.C. miniature 
condensers, printed circuit and 
full instructions, 79/6 Post 3/6. 


including 4 


DEMONSTRATIONS AT 
EITHER OF OUR ADDRESSES 


All componentsavailable 
separately 


SUB-MIN. TRANSISTOR 
TRANSFORME S4/6 
| 45-1 ratio each. Post 1/- 


| ALL TRANSISTOR COMPON- 
| ENTS. Trans., midget, min. 
‘Coils, Ferrite 


Rods, sub-min. Condensers, etc. 


PICK-UP BARGAIN 
“ RONETTE ” Lightweight Cry- 


Teletron “‘ Companion ”’ 


ick. . 2 cartridges 3 - TRANSISTOR POCKET 
a eys PRICE = ae,” RADIO. T.R.F. circuit. cover- 
Post 2/6. - ing medium and long waves, 


with balanced armature output. 


styli. List 41/7. 
| LASKY’S PRICE 


Ferrite aerial. Note small size: 
a a lin. You - build 
this novel transistorisec / 
pocket receiver for only 89/6 
Full instructions and price list. 
6d. post free. All components 
available separately. 


CARTRIDGES 
ACOS HGP37 p.u. Cartridges. 
l.p. and standard, complete with 


18/- 


Post 1/-. 


SINGLE PLAYER BARGAIN 
B.S.R. TU9, 4-speed motor and latest 
B.S.R. 
Post 3/6. 


“ful-fi’” pick-up. 


94/- 


LASKY’S PORTABLE 
GRAM AMPLIFIER KIT 


2 watts. Note small dimensions, 
approx. 6in. X 3fin. max., height 
5in. Uses EL&4 output and 6X4 
rectifier, double-wound transfor- 
mer, tone control, output trans- 
former, etc. Built on a T.C. 
PRINTED CIRCUIT which 
greatly simplifies construction. 
Owing to the great demand we have 
been able to reduce our price. 
COMPLETE KIT, including valves, 
printed circuit, full instruc- 

49/6 


ions, less Speaker. 
Carr. 2/6. 

7in. x 4in. Elliptical Speaker, if 

required, 19/6 extra. 


LASKY’S 4-WATT 
PORTABLE GRAM 
AMPLIFIER 


Will suit any type of crystal or 


magnetic pick-up. Uses 3 valves: 
EL84 output, L63 and EZ80 rect. 
Speaker and controls are completely 
separate and can be mounted as 
shown or on anywhere in cabinet 
where most suitable. 


COMPLETE with 3 valves and 

knobs, less Speaker. | 
Carr. 5/-. / 

7in. x 4in. Elliptical Speaker, if 


required, 19/6 extra. 


Details and circuit diagram post 
free on request. 


| 


* H.P. TERMS AND CREDIT 
|SALES available on certain 
| items. 


MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE 
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LASKY’S F.M. TUNER 


PRINTED vs yg! VERSION OF 
G.E.C. 912 “F.M. PLUS’’ TUNER 
FOR HOME. CONSTRUCTION 


HIGH SENSITIVIT 


Note these star am -- 
* 


* ALL BRAND NEW TCO. CON- 
DENSERS. 

* AERIAL COIL AND R.F 
COUPLING COIL PRINTED 
ON CIRCUIT 

* 5 VALVES AND 2 GERMAN- 
1U M DIODES. 

By the use of a printed circuit the I.F. 

and R.F. Amplifiers are extremely stable 


at 


maximum gain and results are con- 


sistent on all tuners. 
Valve line-up:— 


R.F. Amplifier, Z719 or EF80. 
Mixer and Osc. B719 or ECC85. 
Ist. I.F. amp., W719 or EF85. 
2nd I.F. amp., W719 or EFS85. 
2 Germanium Diodes GEX.34. 
Driver Limiter, Z719 or EF80. 


Owing to the great demand we have been 


ab 


le to reduce our price. 


CAN BE BUILT FOR 


Post and Pkg. 2/6. 
G. 


da 
Al 


(including valves) £7 19 ’ 6 
E.C. F.M. Tuner Book plus our full 
ta and shopping list 2/6 post free. 
1 parts available separately. 


ALIGNMENT SERVICE available. 


JASON F.M. TUNER 


Special Parcel containing data book, 
chassis, front panel, dial, drive, tuning 


co 


ndenser, full sets of coils, 


I.F.s, ratio detector. etc. 


Post 2/6. 


DATA BOOK with price list 2/-. This 
tuner can be built for 26/15/-, ‘post 3/6. 


Su 


medium waves. 


Be 


DATA BOOK 2/- post free. 
Assembly 57/9, post 2/6. LF. 


Se 


JASON ‘‘ARGONAUT’”’ 
per-sensitive Tuner for F.M. and 
Complete parcel with 
wer supplies. 
ge £13 .19.6 
Chassis 
and Coil 
t 78/-, post 1/6. 


All components available separately. 


TSL #£17/10/-. 


OTHER F.M. TUNERS 
DULCI #£17/10/- 


DULCI H4/T 4-wave AM/FM, £20/ 17/-. 


Al 


so Quad, Leak, RCA, Rogers, 


Pamphonic, etc. 


- SAVE PQUNDS! 


WIRELEss WORLD 


ORDER BY POST 


Mains 


indicator. 


« plied. 


200/250 v. 
EZ41 rect., EL41 output, EF40 and ECC81. 
volume and record/play back controls. 
Microphone and gram inputs. 
used as a straight amplifier. 


LASKY’S PRICE 


Complete with valves. 


BUILD THIS 4-VALVE S/HET we 
FOR ONLY 7 GNS. 


The PRINTED CIRCUIT sup- 
plied makes construction amaz. 
ingly easy and accurate. You 
can build this fine 4-valve super- 


Marcu, 1958 


IF YOU CANNOT CALL 


A.C. 4 valves: 
Tone, 
Neon level 
Can be 


Circuit diagram sup- 


£6.19.6 


Post & Pkg. 5/-. 

Brand new and unused. Overall 
size: 14in. long, 4}in. wide, 44in. 
high. (Controls are mounted through 
chassis so cannot be seen in illustra- 
tion.) 


_ ane with low impedance Tape 
eads 

Combined record/play/erase Head 
available separately, 35/-. If pur- 
chased with Amplifier, 25/-. 


6 watts output. 


het portable in an hour or so, 
and performance equals ready- 
built sets costing pounds more} 
FOR ONLY £7/7/- plus 3/6 carr. and pkg., you can buiid 
this Portable using all brand new components and valves, 
only batteries extra. Printed circuit, circuit diagram, and 
full instructions supplied. 

Circuit Diagram and full data 1/6 post free. 
FOR ONLY £9/9/- plus 3/6 carr. and pkg., you can build 
this job as a mains and battery Portable using our specially 
designed build-it-yourself Power Unit for 200-250 v. A.C. 


FIRST CLASS BAND Ill CONVERTERS 
AT ALMOST HALF-PRICE! 


List 
£10.17.6 
LASKY’S 
PRICE 


£5.19.6 


Post & 
Pkg. 5.-. 


Famous make and one of the finest Converters made. 
Brand new in maker's cartons. TUNABLE OVER ALL 
13 CHANNELS and incorporates own power suppiy 
for 200-250 v. A.C. mains. Metal case 10in. wide, 
5hin. deep, 3fin. high, smart fawn enamel finish. 
Strictly limited number only. Send now for this first 
class Converter at bargain price. 


HI-Fl SPECIALISTS! 


Selective Demonstrations of the latest Hi-Fi equipment 
are given at our Tottenham Court Road showrooms. 
PICK - UPS. Garrard, SPEAKERS. Wharfedale 
Leak, Connoisseur, Orto- Goodmans, G.E.C., Low- 
phone, B/J., etc., ete. ther, Lorenz, etc., ete. 
TRANSCRIPTION TURNTABLES. 3 and 4 speed Gar- 
rard, Connoisseur, Collaro, Lenco, etc. 
AMPLIFIERS. Quad, Rogers, Leak, Pamphonic, 
Unitelex, W.B., etc. 
CABINETS. Wide selection of Cabinets and Speaker 
Enclosures to house your speakers and hi-fi equipment, 


RCA, 


MULLARD 510 AMPLIFIER 
KIT WITH T.C.C. PRINTED 
CIRCUIT 


All specified components and your 
choice of transformers and chokes 
by Partridge, Haddon, W/B, Ellison 
or Gilson. 
COMPLETE KIT of parts and 
printed circuit as low as 

Details on request. 


£9.9.0 
Book 3/6 post free. 
Printed circuit separately 22/6. 
Also available built ready for use. 
Price according to transformers used. 


All components available separately. 
Price List on request. 


DULCI HI-FI CHASSIS, 
TUNERS and AMPLIFIERS 
New designs including: — 
Mdl. H.3. AM/FM Radiogram 


Chassis, 3 wave bands including 
ES eae £20/17/- 
Mdl, H.4. AM/FM Radiogram 

wavebands, including 


Chassis, 4 
V.H.F. ; 224/6/6 
Mdl. H.4.PP. ‘AM/FM Radiogram 
chassis, 4 waves including V.H.F. 
6-8 watts o.p. push-pull, = linear. 


Mdl. H.11. Combined and self- 
powered AM/FM Tuner, Control 
Unit and Audio pre-amplifier. 


£29/3/10 
Mdl. DPA.10. 10-14 watt Ultra 
Linear Power Amplifier ... £12/12/- 


Mdl. DP.4. 4-watt High apnen, 
BMAGTARCE on icc ccserccce £7/10/- 


NEW BRENELL MARK IV DECK 


Now available! Entirely redesigned to permit 
of conversion to stereophonic sound with 


TAPE DECKS 


All types in stock including the 
latest model COLLARO ‘“ TAPE 


4 heads for dual channel operation 
when required. 
DECK only _ ........-.+00+ 22 gns. 
DECK WITH PRE-AMP. UNIT 
and magic eye indicator ready for 
use with any standard amplifier. 
+ gns. 
COMPLETE MARK IV TAPE 
RECORDER, as illustrated. 
Counter 30/- extra ...... 53 gns. 


Come and inspect the new Brenell Mark IV and have a 


demonstration. 


Full details post free on request. 


TRANSCRIPTOR,” Mk. III, fitted 
with digital counter, 222. 

Carr, 21/- extra. 
COLLARO TAPE PRE-AMPLI- 
FIER, fitted and wired. 221. 
LANE DECK £18/10/- 
WEARITE DECKS £35 & £40 

Carr. extra. 


TAPE RECORDERS 
Leading makes—Grundig, Eliza- 
bethan, Truvox, Sound, Vortexion. 
Also all ieading makes of Tape 
and Spools. 


COLLARO TAPE DECK 
MOTORS, set of 3, clockwise, 
anti-clock capstan. List 25/15/-. 
LASKY’S PRICE. 

Post 5/-. 95/- 


6-12 volt MINIATURE 
MOTORS 


Complete with gearbox. Overall 
size. 23in. long x Il}in. x lin. 
Works with any voltage from 6 to 
12, Ideal for models, remote 
control etc. Original cost over 22. 


L x” ° 
ASKY'S PRICE. 49/6 


ORE ONEY-SAVING LASKY BARGAINS ON NEXT PAGE 
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TRUVOX ‘SENIOR’ SPEAKER 
DRIVING UNIT (pressure type). EASILY BUILT *H S TERMS & 
ves: With 12tt. cine nat 15 watts _— RADIO SETS panailies 
ith cinema horn reproduces 
one, ian te ito ; CREDIT SALES 
evel List £7/15/- “Lesky’ s / ® 
e< Carr. 5/-. Price 59/6 available on 
* 
stp. MOVING COIL certain goods 
6 P.M. SPEAKERS 
j Qhin. 17/6. Sin. and 3hin. 19/6 
} bin. 19/6. 6}in. 17/6. Sin. 21/- aa oe 
10in. 29/6. 12in. 29/6 ] e have the largest fate of 
erall 6}in. with transformer ...... | 5 eee Png gg BM esis LASKY S NEW chassis, A.M. and AM/FM 
Hin {Osetia Bihptiead 2.2 13/6] Simave"eonence ot atora0~ 4. mame ¢ | MIDGET TARP. 3 Ajit chassis) ms from ? Gas. 
yu xin, Ey AL seesereeeers Uses 6K8, 6K7, 6Q7, 6V6 valves. Attrac- meee RESIS ...... ° 
ugh | tive wood Fang os Aeenyenneng or sbaatio CONSTR UCTOR 
cabinet as illustrated. Size 12 x6} x 5hin. FERRITE RODS 
jeep. CAN BE BUILT FOR / 
Tape j MAGNETIC pare and packing 2/6. £7/19/6 PARCEL moe selection of Ferrite Rods, all 
} PARCEL No. 2 oe in stock. Price, per rod, 
lead Contains everything to build a T.R.F. 2/6 6. 
pur- | RECORDI NG Sevalve set for 200/260 AC. ‘mains, medium : = 
and long waves. Uses 6K7G, 6J7, 6V6 and 
| ain rectifiers. Neat plastic’ cabinet, MAINS TRANSFORMERS 
— TAPE SCOOP = exit ‘iecum —_ or wood cabinet. All 200-250 v. 50 c.p.s. primary, finest 
ize 12 x64 x 5}in. deep. quality, fully guaranteed. 
ER M.S.S. MASTERTAPE CAN BE BUILT FOR £5/10/0 MBA/3. 350-0-350 v. ‘30 mA. 6.3 v. 4 a. 
ED On latest typeplastic spools, Carriage and packing 2/6. / / 5 v. 2a. Both filaments tapped at 4 volts. 
Not surplus but brand new, pero rapes ll BOOK for either above MBA/7. 250-0-250 v. 80 mA. 6.3 v. 3 yg 
pe _ _ 1 a, bs ill CABINETS ONLY. gy or wood, 17/6 5 v. 2a. Both filaments tapped at 4 volts. 
wor with ¢ ecorder. Post 2/6 
| Satisfaction or money back All components available separately. CAN BE BUILT spit a =: csdeseelarpinaes e106 
‘ guaranteed. = aah “Tapped input 250-0-250, 120 mA., 
1,200ft. Standard on /7in. MAKERS’ SURPLUS TV FOR ONLY 99/6 6.3 v. 5 amps., fully shrouded.... 27/6 
spool, List 36/-.  Lasky’s Post & Pkg. 5/- FILAMENT TRANSFORMERS 
I rice 2% Handsome contemporary design * : 
850ft. Standard on 53in. Con- COMPONENT BARGAINS case, overall size 84in. wide, * ee ge primary, 
tinental _ spool. List 28/-. WIDE ANGLE 38 mm. 4tin. deep, 5in. high. 2 latest ac Py ge a ully Tse 
Lasky’s Price 16/6. Line E.H.T. trans., ferrox-cube core, double-purpose valves EBF9 and 63v.3 Pp eas 9 
600ft. Standard on 5in. spool. iii ; ECL80, contact cooled rectifier. 030" =n os tappe a volt “4 
List 21/-. Lasky’s Price 12/6. | “fume” © Hine and 5) ¢ For, A.C. mains 200-250 v. a 
your : sate zasoaih 25/- = Med. and long wave, 5in. P.M. ! 
okes 1,200ft. Long Play on 5Siin phe pire nd speaker. Plastic cabinet in 
r re we Line Output Trans., 10-15 kV., . ° : : 
lison Continental spool. List 35/-. EY51 einiing: rans eens Com- i cream, pastel green, pink, blue. GERMANIUM 
x 22/6. 
Lasky’s a ‘ plete with circuits diagram, the pair oO FULL DATA, instructions, = CRYSTAL DIODES 
S850ft. L r av 5in. s 4 ramine Outpu' ransformer ........ / j j 6 s ing li t, - 
os som, Tone, Play on, Sin. spor 3] Siting" eo hay. ie a8 out, diagram and shopping Ut. ¥ onxon ye. ons a wos 96 OEE. 
s Post: 1 spool, 1/6 3 spools Frame or line blocking osc. ‘trans- ‘ All components available separ- © CGi2E 5). é ry 
j P i. d Ny BPE DUNNE. Wacncudrcpuiasnaanendce 4/6 § ately 
a Focus Magneis Ferrox-iure "<2"... 496 ECABINET only, as illus., 12/6 
ole ».M. Focus Magnets ron Corec 
22/6. Duomag Focalisers ..............+- 22/6 plus 4/6 post and pkg. SPECIAL 
use. 300 m/a. Smoothing Chokes ...... 15/- 
i HI-Fi ELECTROSTATIC Electromagnetic focus coil with com- 
— SPEAKERS (‘‘TWEETERS”’) RIAA SOREOOIIN. ..<8s..c0cecee 25-|BAND Ill CONVERTERS yr on gy 
uely. LSH75 | LSH518 | LSH100 STANDARD 36 mm. TURRET TUNERS 
<a. ”" “14/< Line Output Transformers 6.9 kV. ony 
— PHOS (movin coil) 396. | BieTandes. winding. Ferox- | |AE RIALS, Co-Ax. GABLE) (ict 135 v.60 mia... 8/1 
| : “ : coils. Low imp. | line and Very large stocks. We have what] JRM.2, 125 v.100 m/a... 6/6 
Ss 1Sin. DUAL CONCENTRIC — se ot > you require. 9 125 v. 120 m/a. 7/6 
itto by Igranic RM.4, 250 v. 125 ‘ - 
gram Beas hachnnpeared ; gratis Tine ‘ CO-AX. CABLE RM.5, 250 v. 150 mo ia a 
ding List £27/4/6. Our price £16/19/6. nnteaes pessiarecs: 4 80 ohms semi-airspaced, finest Rost exten. 
/17/- See our February advert. Focus Magnets quality, stranded. Per -_ 9d. All makes and types in stock. 
gram Without Vernier ...........45. 12/6 | Dozen yards.. 7/6\ ZSend to us for your require- 
iding ALL-DRY POWER UNITS, 29/6] _, With Vernier 17/6 Post extra. ments 
4/6/6 4 f = Focus Coils, Electromagnetic 12/6 1 t lied ‘ 
shed bo See our February advt. 200 m/a. Smoothing Chokes ...... 10/6 Any length supplied. 
oe : 20,000 VALVES IN STOCK 
near. eee COMPLaTE New AVO MULTIMINOR. 19 I7in. C.R. TUBES Here are a few examples of brand 
(3/10 WITH VALVES ranges A.C. and D.C, 10,000 ohms | Rectangular, aluminised or ion] new surplus and imported valves: 
self- per volt. D.C. 1,000 ohms per volt | trap 0.3 heater. Brand £12/19'6 EB91 7/6 Ev4l 10/6 ELS4 1] 6 
ntrol Famous Manufacturer’s Surplus. 6-valve} A.C. Pocket size: 53 x 32 x 1lgin. | mew and unused. | } EB4L 7/6 EF80 10/6 ECF80 15/- 
eaere Rapes go short. 200-1 Complete £9/10/-. Post 3/6. Carr. and Insur. 22/6. EABC80 10/- EF85 10/6 EZ40 8; 
13/10 550 m. medium 1,000-2,000 m. long. —_ 4 le = ie — / 
Ultra LASKY’S PRICE, £10/19/6 BARGAIN POCKET VOLT a OB 
/12 - j Carriage and packing 7/6 extra. OFF EOC84 15/- 6V6 8/6 PL82 10) 
lelity ECC83 - 6K7 5/6 PL83 11/ 
/10/- 5-VALVE RADIOGRAM T E S T AA iJ T E e S$ ECC82 l- jQ7 10/6 PY80 10) 
CHASSIS COMPLETE =e o6 = ts aaa : f 
CK WITH VALVES Two ranges, D.C. 0-250 v. ed § 8 DAF96 10/- PY83 10) 
meten wave superhet, 16-50 .m., 200-550 m. oat ae . 12AX7 DL96 - 6AT6 | 
15). | 1,000-2,000 'm.’ Brand new Mullard and and 0-25 v. Complete | Eps’ 196 DK9 1o- Sat? 4) 
‘Rs — pcre rear ak ee ae with leads in leather case. sor ite a 1 _ q 
} 7 verall diam. 13in. long, 6in. deep ° ~ / l~- lj 
5 - | Tin. high approx. for A.C. mains 200/‘ 250 v. oe 12/6 ECH81 11/6 EY51 1 12/6 1T4 9/- 
LASKY’S PRICE ECL8O0O 10/6 EC84 11/6 I1R5 7/6 
se complete with all valves 7 GNS. Post free. Send now to Also full stocks of B.V.A. Valves and C.R. 
JRE Carr. and Pkg. 7/6 extra. s F : Tubes at the new lower list prices. 
Price without valves £5/4/- avoid disappointment. WRITE FOR COMPLETE LIST 


LASKY'S (HARROW ROAD) LTD. 


42 TOTTENHAM COURT | 370 HARROW ROAD, | vss 
ROAD, W.1. PADDINGTON, W.9. pears A 


Nearest Siem Goodge Street (both addresses) 


(Opposite Paddington Hospital) 
Seum 2605. L 


AD 4075 and CUN 1979. 
TO-HARROW ROAD PLEASE 


ALL MAIL ORDERS 


XUM 
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BARGAINS IN TEST EQUIPMENT 


VALVE TESTER, TYPE 4. 200/230 v. A.C. METERS. 0-1 m/a 2in. circular F/M 17/6. Ditto, 
input. Ex Govt., in good condition, with des- 2¢in., 25/-. 0-50 microamps, D.C. m/c., pro- 
criptive book containing circuit diagram of jecting 2tin. round, 49/6. 0-10 mA. A.C. mic., 
instrument and how to test yalves from 1.4 v. rectifiers, F/M 3tin., round, 49/6. 0-300 vy. A.C. 
to 40 v. With valve holders for Brit., 4, 5, 7 2tin. F/M, 25/-. 0-200 v. A.C. 34in. F/M, 25/~. 
pin and Octal, U.S., 5 and 7 pin, |/Octal, side 0-300 v. A.C. 34in. F/M, 25/- each. 


contact, large Brit., 4 and 9 pin. Acorn and S. METERS. 2in. circular calibrated in decibels 


diode. Housed in substantial wooden case. 
£7/19/6. Carr. 10/- cae al age each. All brand new and boxed. 


TEST SET TS-26/TSM. This volt ohmmeter 
is the correct tester for EE8 telephones and 
all standard telephone equipment. Brand new 
and boxed, with full technical data and calibration 
charts. £7/10/-. 


EVERSHED & VIGNOLES MEGGER CIR- 
; CUIT TESTER 

(low reading 
» ohm meter). 
The perfect 

' meter for con- 


a) mete EVERSHED 
tinuity and AND 
polarity test- VIGNOLES 
ing. Complete WEE MEG- 
with test leads GER 250 v. 


and ready to ° . 7 
use. "Brand PRECISION SERIES 8345. Multi -ange an ee 
new. Only _ tester for volts, ohms and milliamps. Housed £10/10/-. P. & 
£4/17/6. P. & P.3/-. im wooden box with lid and carrying strap. ’ 


Overall size 74in. x 7in x Sin. Complete 
with test prods, batteries, etc. Ready to ‘H. oO 
COLLARO 4/564. Four- use. £6/19/6. Post 2/6. rah tn 1 oe 


speed single record player 
with studio “T’’ p/u., 
crystal cartridge and styli. 

R 


Automatic stop. Ou he , 
PRICE €6/19/6. Carr. 3/6. Ul 


carrying case. New and 
unused. Size 154 x II 
x Thin. 69/6. Carr. 10/-. 


” DITTO. 40 AH. Size 
10k x 94 Xx Sin. 21/-. 


Carr. 5/-. 

ACCUMULATORS. 
AVO TEST BRIDGE. Bakelite cased 2 v. 100 
A.C. mains operated from ampere, 75 actual. Ex 


200-250v. Will test Resis- 
tance from 5 ohms to 50 
megohms and Capacity 
from .0000!1 <o 50 mfds. 
A most useful instrument 
for everyday uses. Our 
price ONLY £7/19/6. 

P. & P. 3/6. 


Govt. New and unused. 
Complete with carrying 
handle. Size 64in. x 64in. 
x Zin. 15/- each. Carr. 
3/6. 3 sent for 50/- or 6 
for £5 carr. paid. Ditto, 
14 A.H. less handle 5/6. 
OLDHAM MINERS’ 
LANTERN (all steel). 


f 9tin. call, 32in. dia. 
RECORD wmecceRs,. |MARCONI SIGNAL GENERATORS Complete with bulb and 
500 v. insulation tester, | |*°PE TFSI7-F/l. Covering 10-18 Mc/s, 33-58 rechargeable accumulator. 
0-50 megohms. aa ee te Mc/s, 150-300 Mc/s. (A number available covering 18-33 Mc/s instead of 10-18 Mc/s band.) 


. cas : “ B - Ideal inspection lamp for 
case, good condition. Used but in very good condition. Complete with full technical data and instructions. garages, outhouses, etc. 
£9/10/-. 


Limited quantity. Unrepeatable at only £12/10/-, carr. 20/-. 19/11. Post 2/6. 
18/24 v. 10 AMP. BATTERY CHA T T 
= TRANSFORMERS — 230 v.50 eyes nee, — qalthad sad Senet, a 
RCA PLATE TRANSFORMERS. 190 ran cota 
: e zs A.C.-D.C. RECTIFIER POWER SUPPLY UNIT: 
Gary 1 '$00-0-1°500 = 6 (600-02000"° at 230 v. A.C. 50 cycles input. 100 ae output max’ AIRCRAFT RADIO eS BY 


j . £15 , | i ! /10/-" RCA (Model No. CRV 46151). Freq. 

173 kv. Brand new and boxed. £12/10/-. Core he. Carr. 20/- Ditto at 24 amp. £4/10/ 195 kc/s to 7. “~— be — 
55 oat contin Ss. ‘or v input wit 
L.T. TRANSFORMERS. Pri. 200-250 v.]| SELENIUM METAL RECTIFIERS. F/B. built-in dynamotor. This 6-valve receiver 
50 cycles A.C., Sec 17.5 v. at 35 amps. or 12 v. | amp....... ! v. J amp. .......-. 13/6 | vieh 2 RLF. stages and 2 LF. stages, B.F.O. 


£4/15/-, carr. 10/-. i242 AMP... - cece eceee 10/- 24v.2 amp....... sees 20/- and C.W. £10, or complete with A.C. 
TRANSFORMER (FERRANTI) Pot- 12 v. 24 amp 15/~ 24 v. 24 amp 25/- mains power-unit for speaker or ‘phones. 
ted for 0-250 v. 50 cycles tapped primary, : Ready for use. £15/10/-. Carr. 10/-. 
sec. 1,250 v., IS mA __ Ideal for oscillo- Oamp 40/- . RIOVA prget one Freq. —— Foi 
scopes, etc. Size 33 3% x 42in. ONLY SPEEDY DELIVERY OF ALL TYPES OF FIER megs. In good working order. /7/ 

35/-. _P. & P. 2/6. HALF WAVE F/B, SINGLE PHASE 8 OF actin Cony. Cin, A, cuales SIDE he SORE 


5/6. 
E.H.T. TRANSFORMERS. 3,850 v. at] TO ORDER. FULLY GUARANTEED. packs available. £4. | Carr. 

iti i TRANSMITTER-RECEIVER No. 19. 
in — ng peony eh Dak ioe C.M.G. 25 PHOTO CELLS (OSRAM). Brand new: Mk. Ii complete with 15 valves. Frequency 
eal £3/15/- Core. ee ais S/-. PP. I=. range A set 2-8 meg., B set 230-240 Mc/s., 
TRAN FORM RS pe ie P B.C.929A CRT INDICATOR UNIT. Containing in good condition. £2/19/6. Carr. 10/6. 
none ay ERS. = 110-230 vv. Pri 1-3PBI 3in. C.R.T., 3-6SN7s, 2-6Hés, 1-6G6, I-6X5, | 12 V. ROTARY POWER UNIT for above. 
Nev ~ ¥° capper “a ‘ae eg 2X2; 8 valves in all. Ideal for ’scope conversion. New, £1. Carr. 5/-. All leads, headsets, vario- 
awed pate og tt po SO in original sealed cartons. 70/—. Carr. 5/-. meters, etc., available. “ ¢ 

> , = 12 v. D.C. ROTARY ‘ . BENDIX RECEIVER M.N.26. overs 
6 v. Input 280 v. at 80 mA. H.T. (ex Phil- ce 50 cycles, 100 Sane’ Mle ceea aa a 150-1,500 kc/s. on 3 bands. This II-valve 
co). New in perfect condition. 12/6, 7/6. Ditto 24 v. D.C. £4/17/6. Carr. 7/6. superhet is complete with dynamotor and 


P. & P. 2/-. Ditto 12 v., same price. Carr. 8/6. 


fect condition.  65/-. 
MICROPHONE STANDS. 3 sections of I8tin. = pe 
E.H.T. TRANSFORMER. 20 kV. at 140 Extends to 56in. Stands on 3 legs which fold together. COMMAND TRANSMITTERS. | 4 to 


mja 230 v. 50 cycles primary New and 2ij-. P. & P. 2/6. 5.3 megs. Complete with valves and crys- 
unused. Ex Govt. Built to the highest Mba, Beil tal. New and boxed. 35/-. Post 3/-. 
specification £22. Carr. 30/-. 20-WAY TELEPHONE PLUG AND INDICATOR COMMAND RECEIVERS. B.C. 454, 
TRANSFORMER 1,800-0-1.800 at 1 BOARDS. Standard G.P.O. fitting. _ New and 3-6 Mc/s. Brand new. 39/6. 455, 6-9 Me/s. 
kVA, 230 v 50 cycles primary Fully unused in sealed cartons. 15/- each either type. 39/6. P. & P. 3/- each. 
tropicalised. New and boxed. £8/15/-. G.P.O. 19in. RACKS. Heavy channe! 4ft. 10in. high. RECEIVER R1392 P 104. 15-valve super- 
Carr. 10/-. 59/6. Carr. 10/-. Undrilled 14 S.W.G. steel panels for het set, 95-150 Mc/s. (2 to 3 metres), slow- 
above with hinged cover, finished blue-grey. New and motion tuning, normally crystal controlled 
RE-ENTRANT LOUD-HAILERS unused. 15/-. P. & P. 5/-. Post free with rack. or tunable over 95-150 Mc/s. Receiver 
Heavy duty 20 watts all-metal. 15 ohms. CATHODE RAY TUBES. VCRI39A 2iin. 30/-; | {ront panels made to fit I9in._ Rack Moun 
Diameter I8in. lengch I2in., (approx).  3BPI, 3in., 30/-; SFP7, Sin., 35/-; VCR97, 6in., 20/-. J iN&-, External power supply requir 
By Parmeko, £6/10-, carr. 10/-. All new and unused. P. & P, 3/- each. good order. £5/19/ arr. 15/- 


Hours of Business: 
9-6 Weekdays 
9-1 Saturday 


ADJOINING 
LEICESTER SQ. 
TUBE STATION 


15, LITTLE NEWPORT STREET, LONDON, W.C.2. Telephone: GERrard 6794/1453 


SPECIAL TERMS FOR QUANTITIES—EXPORT ORDERS PROMPTLY EXECUTED 


5 


5 A Se a ee ee ee ee eee 
y | 


L. 


ration 


pig 


S BY 

Freq. 
netres) 
it with 
sceiver 


super- 
, Slow- 
trolled 
ceiver 
Mount- 
juired, 


MARCH, 1958 


PRICE . 

CRYSTAL 
and 1,200ft. reel 

PLASTIC TAPE. 


£49.10.0 (71, %k. 
REV. ‘COUNTER 
CREDIT SALE: Deposit £12/8/- and 9 monthly payments of 84/10 8. 


HIRE PURCHASE: Deposit £24/15/- and 12 monthly payments of 
22/5/11 


IT INCORPORATES: The NEW TRUVOX Mk. IV 
TAPE DECK together with the “fidelity” MODEL 

HF/TR2 TAPE AMPLIFIER (both fully described on 
this page), and a Rola 10in. x 6in. P.M. speaker. 


WIRELESS WORLD 


TAPE RECORDERS 


- Including | PRICE . 
MIKE | CRYSTAL 
of | and 


(Plus £1/10/- carriage and insurance, of which £1 is refunded on return of Packing Case.) 


sss eoereoerhlcoerlowormlowormlowrmowrrwrwrreereerevevwevwrevwvrevwvvwevwevwevwewewewevwevwevwevwevwevwuvvww™ 
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AND NOW THERE ARE TWO 


. Including 
MIKE 
1,200ft. reel of 


PLASTIC TAPE. “JUNIOR” 


39ens. 


CREDIT SALE: Deposit £10/5/- and 9 monthly payments of £3/15/2. 
rien PURCHASE: Deposit £20/10/- and 12 monthly payments of 
I 


IT INCORPORATES: THE TRUVOX MK. III TAPE 
DECK together with correctly matched HF/TRIA TAPE 
AMPLIFIER and a 7in. x 4in. Speaker. 


ee ee ee cere 


PO PUPOPDPDPDPDP PPP DDD DDD DDD DDD DDD DDD DDD DD DD DD 


Q BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD HEAR THESE : 
» MODELS—TRULY “ Hi-Fi” RECORDINGS ARE OBTAINABLE and they are com- $ 
q ‘ 


4 parable to much higher-priced Recorders. 

,§ Alternatively send S.A.E. for ILLUSTRATED LEAFLET 5 
L. = ow oe Pe , ee a PPP LP LLLP AP A Ln ll Aa = ae es ee 
THE NEW TR UvOX mK. IV A COMPLETE KIT OF PARTS TO BUILD 


TAPE DECK 


ONE OF THE BEST DECKS 
ON THE MARKET 


price £27.6.0 


CREDIT TERMS: £6/17/- and 9 monthly 
payments of 
E.P. TERMS: 
payments of 


(Plus 10/- carr. 
and ins.) 

Deposit 

/10/-. 


£13/13/- and 12 monthly 


Deposit 
1/5/4. 


SPECIFICATION:— @ 3 B.T.H. shaded pole motors with silent friction drive nat 


The ‘fidelity’ TAPE AMPLIFIER Model HF/TR2 
including POWER SUPPLY UNIT 


FOR 
me vue sm Gey Sea 
(Plus —— and 


the requirements of the 
enthusiasts for High Fidel- 
ity reproduction. It is 
based on the very successful 
design, completed by the 
Mullard Technicians and only 
pay high-grade components 

are incorporated; truly HIGH 
FIDELITY Recordings are 


wow and flutter. @ Push-button controls, and ked 
(patented). @ Patented electric-type push- -button controlled brake. @ Inching to 
assist editing; tape loading on the drop-in principle; accommodation for reels of 7in. 
diameter. @ Tracking sense. To British and American @ Playing times: Up 
to 8 hours with L.P Tape or 2 hours with Standard Tapes. @ Two tracks side by side. 
with safety gap. @ Playing time indication by precision revolution counter of large 
visual type indicator plate, according to choice. Positive Azimuth adjustment of Record 
Player Head. @ High Impedance Heads. @ The metal work is Gold Hammered finish. 
@ Overall size 14jin. x 12}) in., from top of face of panel, overall depth Sin. 


The Mk. IV DECK CAN ALSO BE SUPPLIED INCORPORATING PRECISION REV. 
COUNTER for £30/9/-. H.P. TERMS: Deposit £15/4/6 and 12 months of £1/8/3. 
CREDIT SALE: Deposit £7/12/3 and 9 months of £2/15/10. 


HOME CONSTRUCTORS 


BUILD YOUR OWN RECORDER... WE OFFER 
(a) The model HF/TR2 AMPLIFIER and POWER UNIT, both fully 
assembled, together with the TRUVOX MK. IV TAPE DECK for...... £38 10 0 
ALTERNATIVELY as above but the HF/TR2 Amplifier and P/Unit 


O50 COMPLI Ee Ee OW PAE oo conccccccccncvecccscsheccese £35 0 0 
(b) here model HF/TR2 AMPLIFIER and POWER UNIT both fully assem- 
, together with the TRUVOX TAYE DECK incorporating PRE- 
cision REV. COU a Fre £4110 0 
ALTERNATIVELY as above but the OF/TRS Amplifier and P/Unit 
asa COMPL ETE KIT OF PARTE 2 ccccccsccccccccccossesccecccoce £38 00 
(c) The model HF/TR2 d POWER UNIT, both fully assem- 
bled, together with the COLLARO ‘TRANSCRIPTOR Sesoaescaemesaes £35 0 0 
ALTERNATIVELY as above but the HF/TR2 Amplifier and P/Unit 
SSR OCOMPLETE KIT OP PARTS 2. .cccccccccccccsccccevccccccece £3110 0 


plus 12/6 carriage and insurance. 
TO COMPLETE THE RECORDER ... WE OFFER 
The Portable Carrying Case . . . Acos ALL 10 0 (plus 7/6 
. Rola 10in. x Gin. P.M. - . Carr. & Ins.) 
a 200ft. Plastic Tape. 


Crystal Mike . 
SPEAKER . 
STERN’ S TAPE PRE-AMPLIFIER 
and ERASE UNIT 


Provides the ‘Link’ between the HIGH- 
UALITY AMPLIFIER & TAPE DECK 
ODEL HF/TRIP ... A completely assem- 

bled Pre-Amplifier with own Power Supply. 

Can be supplied correctly matched for use 
ith Truvox or Collaro Sept and incor- 


obesteg facilities. ais PRICE = €11 10. 0: (plus 6/- carr. 5/- carr. 


Please send 8.A.E. with any inquiry. 


whilst “ Hi-Fi” 
is assured by 
nse of a high-quality Output 


Transformer by Gilson. It incorporates a “ magic 
two-position equaliser for 3fin. and 7}. 
ment. Monitoring and Extension Speaker Socket are in: id in addition a 
position is provided to enable it to be used as an independent Amplifier for Gramophone 
Records or Radio Tuning Unit. Overall size: Llin. x 6in. x 6in. high. en for nearly 
all makes of Tape Decks. When ordering, please advise make of deck 

THE ASSEMBLY MANUAL PRACTICAL DIAGRAMS. etc., are vailable fo for 2/9 or send 
8.A.E. for brief details. 
WE ALSO SUPPLY THE rhy ASSEMGLED AND READY FOR USE 
me #1800. o~ 6/- carr. and ins.). H.P. TERMS: Deposit £8 and 9 monthly payments 

TERMS: Deposit sit_ £4 ar and 9 9 monthly ‘pay ments of £1/9/4. 


WE MAKE SPECIALLY REDUCED 


PRICES FOR COMBINED ORDERS 


ADD TAPE TO YOUR EXISTING 
AMPLIFIER . . . WE OFFER YOU 


(a) The Model HF/ Pt TAPE PRE-AMPLIFIER together with the TRUVOX 
kK, | | Serene enh <t9ge Hapa £35 0 0 
(b) ALTERNATIVELY r in (a) above but Truvox Deck incorporating 
oe et A reer £38 00 
(ce) The model HF/TRIP TAPE PRE-AMPLIFIER together with the COI- 
LARO TRANSCRIPTOR Tape Deck =... 0... eee cence cee cence £3110 0 
PLEASE INCLUDE 12/6 to cover cost of carriage and insurance. 
HIRE =. and CREDIT SALE TERMS are available on al) equipment (excluding 
Kits of ). Send 8.A.B. for details. 
NOTE. om Collaro Transcriptor is in short supply and there may be a delay in delivery. 
We will however book an order. 
The Deck switches of the Transcriptor have to be “ wired-up." We will complete this 
wiring, for use with either the HF/TR2 or the HF/TRIP, for an extra charge of $1. 


* Recording Level indicator, a 
speeds, and an eitecive Tone © Control arrange- 


Open Monday to Friday 9 a.m.—® p.m. Saturday 9a-m.—! p.m. 


STERN RADIO LTD. 


(DEPT 109/W) 


109 & 115 FLEET ST., LONDON, E.C.4 


Telephone: FLEet St. 5812/3/4 


-_ 
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IT’S MUCH 
BETTER 


Seeeeeeeeeseeeeeeeece 
THE NEW ARMSTRONG P.B.409 
AM/FM RADIOGRAM CHASSIS 
PRICE 


£29.8.0 ¢ 


(Plus 7/6 carr. 
and ins.). 


TERMS: Credit 

Deposit £7/7/- 

and 9 monthly 

= <p reegee of 
4/- 


H.P. 

og 214 14/- 
collar | 
of 


BRIEF SPECIFICATION:— 


A 9 valve line up employing the latest MULLARD 
preferred-type valves. @ Provides complete coverage 
of the VHF Transmissions, plus the SHORT, 


ns 
MEDIUM and LONG waves. 
with negative feedback, for 6 watts Peak output. ©@ 
Quick action “Piano Jey” Selectors and separate 
Bass and Treble Controls. @ Has ‘‘ Magic Eye ” Tuning 
Indicator. @ Dimensions 13in. 9}in 8in. high. 
Dial size lljin. x 5}in. 


@ Has Push-Pull output, 


x 


WIRELESS WORLD 


e THE ARMSTRONG MODEL A-F. 
e AM/FM RADIOGRAM CHASSIS 
> A Genuinely Hand Made Chassis 
eh gee to meet the 
en eds those who | 
require really high }| 
@ quality radio and | 


105 


@record reproduction but 
@ who, for reasons of ex- 
@ Dense or lack of room in 
existing 


or proposed 
cannot con- 
der the normal high- 
@ fidelity system. The 
@ A.F.105 is as good as, or 
eve tter than. many of the 
high quality amplifiers, and Associated units. Independent 
e; and continuously variable Bass and Treble controls give a 
wide range of control. SEND S.A.E. FOR DETAILS. 


x PRICE £37 (Plus 7/6 carr. and ins.) 
CREDIT SALE TERMS: Deposit £9/5/- and 9 monthly 
payments of £3/7/10. 

© HIRE PURCHASE TERMS: Deposit £18/10/- and 12 

 prgeipnd payments of £1/14/4. 


HOME CONSTRUCTORS !! 
BUILD YOUR OWN “‘ Hi-Fi” 
LOUDSPEAKER SYSTEM 
WITH W-B’s WELL-KNOWN RANGE OF READY-TO- 
ASSEMBLE CABINETS. ALL ARE BEAUTIFULLY 
MADE AND FINISHED AND VERY EASILY ASSEM- 
BLED. ONLY A SCREWDRIVER IS REQUIRED 
THEY ARE PACKED FLAT IN CARTONS AND CuM- 
PLETE WITH SCREWS. 
WE SHOW A FEW HERE BUT OTHERS ARE AVAIL- 


ABLE. SEND 8.A.E. FOR LEAFLET. 
CALL IN AND LISTEN TO THEM, 
THE JUNIOR 
BASS REFLEX 


CORNER CONSOLE 
A new contemporary-style 
cabinet, specially designed 
to give maximum repro- 


THE DULCI 
MODEL H3. 
COMBINED 
AM/FM 
RADIOGRAM 
CHASSIS 


ag te, 
‘19 
This model is very 


similar to the model H.4 described above but covers 3 
WAVEBANDS instead of 4 (omitting the Short Band) and 
is for 3 ohm Speakers only. Overall size is as for the H.4 


PRICE £20. 17. 0 (Plus 7/6 carr. and ins.). 
CREDIT TERMS: De ry £5/4/3 and 9 monthly pay- 
ments of £1/18/4. H.P. TERMS: Deposit £10/8/6 and 


MODERNISE YOUR 
OLD RADIOGRAM 


duction quality from Sten- 
torian Sin. or 10in. units 
with provision for Tweeter 
Unit, if required. Measures 
33in. i 18}in. 
Price £9/9/- or with the 
Sin. Stentorian Speaker 
£13/12/6 or with 10in. 
Stentorian Speaker, 


£14/8/6. 


fx 


The “PRELUDE” Hi-Fi 
CONSOLE CABINET 
Takes any make of tape- 
deck or record player 
amplifier, pre-amplifier con- 
trol unit, and radio tuner. 
Size 33in. x 19in. x 19}in. 
Height above baseboard is 


6tin. Price £13/13/-. 


The ‘‘ PRELUDE ” 
BASS REFLEX 
CORNER CONSOLE 


This most attractive cabinet 
has been specially designed to 
utilise the natural acoustic 
properties of the walls, and 
is also obviously suitable a 
use where space-saving is 

consideration It’s scandy 
constructed to take every 
advantage of Stentorian 8in. 
or 10in. units, with provision 


for Tweeter Unit. Size 
33in 2lin. x 17in. Price 
£1 - or with the 8in. 


0 
Stentorian Speaker £14/13/6 
or with the 10in. Stentorian 


£15/9/6. 
The*‘PRELUDE” Hi-Fi 
TABLE CABINET 


Designed to take any 


make 


of Tape Deck or Single 
Player ‘not Auto- 
Amplifier Pre- 
Control Unit, 
Radio Tuner. Price 
Size 19}in. x 

19}in 


HIRE PURCHASE om GREDIT SALES TERMS 
ARE AVAILABLE . for details. 


WE ALSO HAVE THE “GOODMANS SHERWOOD tp p only. £136. 
ENCLOSURE IN STOCK coi 


12 monthly payments of 19 4. 
Stern’s “ fidelity’’ F.M. TUNING 


I UN IT, 5-Valve 


Tuner incorporating 
the latest Mullard 
Permeability Tuned 
Unit. Price assem- 
bled less Power 
Supply: 


£14.10.0 


(Plus 7/6 carr. and ins.). 
TERMS: (a) H.P. Deposit 

£7/5/- and 2 monthly payments of 18 

(b) Credit Deposit £3 12/6 and 9 monthly payments of 

Provides ** Hi-Fi’ reproduction with any make 

y Radio sro It. incorporates: 

385, 2 type EFS85, EF91 
and EMS0. rt Se “ ye” Indicator. @ Power 
consumption is 3.3 volts and 25 m/s. at 250 volts. 

| STE RN’S “fidelity” COMBINED A.M. and F.M. 

TUNING UNIT 
This is IDENTICAL to the Stern’s F.M. Tuner illus trated 
above, but in addition incorporates the MEDIUM WAV 


| BAND 


@ The latest Valve 


and thereby also provides a selection of fore ign 


stations. PRICE (Plus 7/6 carr. 
£18. 18. 0 and ins.). 
| TERMS: - (a) H.P. Deposit £9/9/- and 10 monthly pay- 
ments of £1/1/-; (b) Credit Deposit £4/15/- and 9 monthly 
payments of £]/14/7. Send 38.A.E. if further data re- 
| quired. " 
HOME CONSTRUCTORS... .You can build 
(a) The “ fidelity 


" F.M. TUNING UNIT FOR 
£10.0.0 
(b) The “fidelity” AM/FM TUNING UNIT for$43 10 0 
. 
The COMPLETE ASSEMBLY DIAGRAMS and 
ponte inh CAN BE OBTAINED FOR 1/6 each. 


~ SPECIAL CASH OFFERS ‘!! 


IN- 


Single Record Player 
Incorporating the very on 
4 STUDIO “OO” CRYSTAL PIC 


For only s 
| (Plus 5/- carr. and ins.) 
Incorporates Auto-Stop and Plays 


78 r.p.m. and all types of L.P. Records. 


The Collaio ‘‘Junior’’ 
Rim Drive 4 Speed 
Record Player 


MARCH, 1958 


IT’S MUCH 
CHEAPER 


THE DULCI MODEL H.4 


__ hie, 


COMBINED 
AM/FM 
RADIOGRAM 
CHASSIS 
A 4 Waveband 
Receiver designed 
for first-rate re- 


production of 
Radio and Gram. 
PRICE 


£24.6.6 


(Plus 7/6 carr. & 


ins ). 
CREDIT TERMS: Deposit £6/2/- and 9 monthly pay- 
ments of £2/4/7. H.P. TERMS: Deposit £12/3/3 and 
12 monthly payments of £1/2/7. 
BRIEF SPECIFICATION:— 

Covers Short, Medium, Long and F.M. Wavebands, 
Employs full A.V.C 

The latest 7-valve line- -up. 

For 3 or 15 ohm P.M. Speakers. 

*‘Magic Eye” Tuning Indicator. 

Excellent Tone range up to 4 watts output 

Internal aerial for local stations. 

Overall size 12in. 7iin. 
A good Quality Chassis and Well a 


THE DULCI MODEL H.4T 
Combined AM/FM Tuning Unit 
incorporating own Power Supply. 


MODEL H.4T. This model is the ““ TUNER UNIT VER- 
SION ” of the H.4 Radiogram Chassis illustrated and 
described above. It has the same coverage of A.M. and 
F.M. Wavebands (4 altogether) and precisely the same in 


x Sin. 


size and appearance, except that it has three Controls 
only, being: TUNING, WAVECHANGE and Volume On/ 
Off, mounted centrally on the chassis. A self-contained 
Tuner incorporating own Power Supply. 


PRICE 


plus 7/6 carr. & ins.) £20.17.0 


CREDIT TERMS: Deposit £5/4/3 and 9 monthly pay- 
ments of £1/18/4. H.P. TERMS: Deposit £10/8/6 and 


12 monthly payments of 19/4 


“ FRUSTRATED 
EXPORT 
ORDER” 


The Cossor Mode 
527/X4 Valve “‘All- 
dry’’ Battery 


. Portable. 
yor £0.15.0 


Plus 5/- carr. & ins 


Consists of a 4 valve Superhet Receiver covering Medium 
Waveband 197-575 metres, and two Short Wavebands 
13.6 to 136 metres. The new low consumption valves 
are incorporated and the whole is accommodated in an 
attractive robustly made case. Battery required is 90 
volts and 1.4 volts (price 19/6) «nd is external to case, 


The Latest Collaro 4 Speed | 


" 


RECORD PLAYERS 
THE VERY LATEST MODELS 
ARE IN STOCK 
MANY AT REDUCED PRICES !!1!! 
TRANSCRIPTION UNITS—AUTOCHANGERS 
SINGLE RECORD PLAYERS 
Send S.A.E. for ILLUSTRATFD STOCK LIST 


—_ 


CASH ONLY OFFER 


This latest Brand New B.S.R. MONARCH 4-SPEED 
AUTOCHANGER rai . 


£7.19.6 rw: 


5/- carr. and 
@ Minimum 
board size re- 
quired l4in. x 
12}in. with height 
above 5}in.. & 
height below 
baseboard 
2hin. 


ins.) 


base- 


WE ALSO HAVE A FEW ONLY 


COLLARO 4-Speed ‘Mixer’ Autochangers. The Units 

are BRAND NEW and incorporate the STUDIO “0” 

Pick-up. PRICE 5 0 (Plus 5/- cart. 
° - and __ins.) 


Offered complete 
Collaro Crystal 
For £4/10/0. 
(Plus 4/- carr. and ins.) 
We also offer . . . Gram 
ry and Turntable at 

Cry 7 "8 Pick- 


with 
Pick-up 


Open Monday to Friday 9 a.m.—6 p.m. 
Saturday 9 a.m.—I p.m. 


STERN 
RADIO LTD. 


MARCH, 
goo0ece 
e 
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‘ AMPLIFIERS 
: PRE-AMPLIFIERS 


Jocccccccccccccccss MOMAE CONSTRUCTOR 2-:cccccccccsccccse 
—COMPLETE KITS OF PARTS FOR THE “Hi-Fi” ENTHUSIAST— 


QUALITY OF THIS NATURE HAS NEVER BEFORE BEEN OFFERED AT SUCH LOW COST 


sTERN’S REMOTE CONTROLUNIT The MULLARD “5-10” 


Designed in particular for use with the MULLARD 5- 
Main Amplifier. 
Melly suited for 
ample domestic in- 


as 


aternative to the 
more elaborate Pre- 
amplifier (shown 
ad described op- 
posite). Tone Control facilities are 


“ 5-10" Main 


rally excellent and in conjunction with the 
Anplifier reproduction is of very high quality. Perfectly 
mitable for use with all the popular Record Players (B.8.B., 
Qollaro, Garrard) and the modern io Tuner Units. 
Front Panel contains: (a) Coloured Indicator; (b) Separate 
BASS and TREBLE CONTROLS; (c) 3 position Selector 
Switch; (d) Volume Control. Inputs on back for Radio 
and Gram and Gram equalising is incorporated. 

FULL DATA is contained in the 5-10 MAIN AMPLIFTER 
MANUAL at 1/6. 


WIRELESS WORLD 


HIGH FIDELITY 
FOR THE 


MAIN AMPLIFIER 


ae Probably 

the most popular and 
successful Amplifier 
yet designed and 
certainly needs no recommendation from us. Our kit is 
complete to MULLARDS specification including the latest 
PARMEKO ULTRA LINEAR OUTPUT TRANSFORMER 


THE NEW 
MULLARD 
«3.379 


A VERY HIGH 
QUALITY AMPLIFIER 
PROVIDING EXCELLENT 
REPRODUCTION AND HAVING AN ATTRACTIVE 
ENGRAVED PERSPEX FRONT PANEL. 


Pre: FOR COMPLETE KIT OF PARTS 
(plus 6/6d. carriage and insurance). £7.1 0.0 
Alternatively supplied ASSEMBLED 
and FULLY TESTED £8.19.6 


(plus 6/6d. carriage and insurance.) 

The complete specification is available for 1/6d. 

Developed from the very popular 3-valve 3-watt Amplifier 
designed in the Mullard Laboratories. Our kit is complete 
to the Mullard specification, including supply of specified 
emponents, valves and a PARMEKO OUTPUT TRANS- 
FORMER. We also include switched inputs for 78 and 
LP. records plus a Radio position. Extra power to drive 


and the ded Mullard Valve line-up. All specified 
Components are supplied and Power Supply is available to 
drive a Radio Tuncr Unit. 

PRICE OF COMPLETE KIT OF PARTS 


(Plus 5/- carr and ins.) £9.1 0.0 
or alternatively we supply— 
FULLY ASSEMBLED AND TESTED f 
‘ (Plus 5/- ah iad wid £11.10.0 


WE ALSO OFFER THE “5-10” INCORPORATING 
THE LATEST PARTRIDGE ULTRA LINEAR OUTPUT 
TRANSFORMER FOR AN EXTRA £1/6)-. 

The ASSEMBLY MANUAL containing FULL SPECIFI- 
CATION is available for 1/6. It also includes full data 
on the REMOTE CONTROL UNIT. 


(a) The COMPLETE KIT OF PARTS to build both the MULLARD §-10 and the REMOTE CONTROL 


(a) 


payments of 17/9. 
(b) The 


Deposit and 12 monthly payments of 17/6. 


The MULLARD 5-10 and the REMOTE CONTROL UNIT for 
CREDIT SALE TERMS: £3/10/- Deposit and 9 monthly payments of £1/5/8. H.P. TERMS: £7 Deposit and 9 monthly 


MULLARD 5-10 and the “ fidelity " PRE-AMPLIFIER-TONE CONTROL UNIT for 
CREDIT SALE TERMS: £4/15/- Deposit and 9 monthly payments of £1/14/7. H.P. TERMS: £9/9/- 
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o cocccccocoooocoscce 
- TUNING UNITS. 


° RADIO RECEIVERS 


STERN’S “ fidelity’? PRE-AMPLIFIER- 
TONE CONTROL UNIT 
“A design for the Music Lover ’’ 


This unit can be used with any Main Amplifier. Briefly 
it has inputs for all types of MICROPHONES, HIGH 
and LOW GAIN PICK-UPS and a RADIO TUNING 
UNIT. It incorporates (a) GRAM EQUALISING CON- 
TROL, (b) STEEPCUT FILTER. (c) Continuously 
variable BASS and TREBLE CONTROLS, 4 variable 
ou TPUT CONTROL which enables its use with any type 
of Amplifier, and Jack Sockets are incorporated for TAPE 
RECORD and TAPE PLAYBACK. 

Used with the “5-10” the reproduction is comparable to 
that normally associated only with the very expensive 
commercially made High Fidelity Amplifiers. £6 16 0 
PRICE OF COMPLETE KIT OF PARTS. auwe 
WE ALSO OFFER IT ASSEMBLED READY FOR 
USE £8/10/- (plus 5/- carr. & ins.). 

The ASSEMBLY MANUAL contains full specification 
and is available for 1/6. 


SPECIAL PRICE 
REDUCTIONS—WE OFFER 


£11.11.0 
£15.15.0 


£14.0.0 


£18.18.0 


THE ABOVE PRICES ARE SUBJECT TO £1/6/- EXTRA IF PARTRIDGE TRANSFORMER IS PREFERRED. 
WHEN ORDERING PLEASE INCLUDE 7/6 to cover cost of Carriage and Insurance 


A COMPLETE KIT 
OF P. 


STERN’S | 
8-10 WATT 
AMPLIFIER 
Has power sup- 
ply available 
for Radio Tun- 
ing Unit. 


Gms ins) £7.10.0 
WE ALSO OFFER IT ASSEMBLED 
and READY FOR USE for 10 0 
(plus 5/- carr. & ins.) ® a 
This amplifier has proved one of the most popular models 
yet offered to the HOME CONSTRUCTOR. It provides 
really excellent reproduction up to 8 watts, employing 
6V6’s in push-pull and incorporating negative feedback. 
Provides for the use of both 3 and 15 ohm Speakers. The 
complete SPECIFICATIONS and BUILDING INSTRUC- 
TIONS are available for 1/6. 


a Radio Tuning Unit is also available. 
ive bands THE IDEAL AMPLIFIER FOR A SMALL HIGH 
n valves QUALITY INSTALLATION. 
ed in an 
ed is 907 } AFEW ONLY!!! 
to case, 
CASH OFFER g 
- a 
> 
ELS 10-WATT POWER 
AMPLIFIER WITH 
STERN’S 
Si!!! | REMOTE 
NGERS CONTROL ° 
UNIT 
LIST ¢ . @ 
—~ Asmall “Surplus ”’ 
TTT purchase enables (plus 6/6 
ene ws to offer them for only carr. & ins.) 
4-SPEED | COMPLETE, TESTED and READY FOR USE. 
= A5-Valve Amplifier having matched pair 6F6’s in Push” 
y Pull. Incorporates PARMEKO Mains Transformer. 
Choke and Output Transformer and provides really first 
class production. Has Power Supply available to drive 
4 Radio Tuning Unit. 
} eS 
) 4/7 \ STERN’S POWER SUPPLY UNIT 
! Fully smoothed with all output connections terminated to 
fp. ( comnecting Blocks, thereby enabling ease of connecting 
¢ a Radio Tuner Unit or Amplifier, etc. Overall size 
a a Units is 9}in. x 3}in.x4}in. highe TWO MODELS 
a ARE AVAILABLE, Type “A” Unit provides 250-300 volts 
= up to 70 m/a. and 6.3 volts at 34 amps. 
ONLY PRICE £2.1 7.6 (Plus 2/- carr. and ins.) 
Type “B” Unit provides 250-300 volts at up to 100 m/a 
The Le and 6.3 volts at 34 amps. 
DIO “0° 
mn carr. PRICE £3.3.0 (Plus 2/-carr. and ins.). 
ns.) ~ 
DEPT. 109/W 
p.m. 


109-115 FLEET ST. 
LONDON E.C.4 


Phone : FLEet Street 5812-3-4 


SPECIAL CASH 


This very attractive PORT- 
BLE CASE 
together with a good quality 

and a 
matched P.M. SPEAKER, 


son «$8.76 


(plus 7/6 carr. & 
ins.). The Ampli- 
fier consists of a 
2 


ONLY OFFER!! 


valves 
separate BASS and 
TREBLE CON- 
TROLS. The Por- 
table Case will also accommodate 
almost any make of Autochanger and is attractively 
finished in Grey colour Rexine—WE ALSO SUPPLY 
SEPARATELY:— 
(a) The 2-Stage 


(plus Rectifier) 


. THE 
Fidelity Amplifier and 


THE FOLLOWING HIGH! 
FIDELITY AMPLIFIERS 
ARE IN STOCK 


STERN’S COMPACT “5-2.” A 2-stage high sensitivity 
Amplifier having separate BASS AND TREBLE Controls 
and GRAM EQUALISING. Developed for high quality 
reproduction, includes separate Power Supply Unit | 
with spare power available to drive 

Radio Tuner. ad 
THE DULCI MODEL D.P.A.10. A 10 watt “ Ultra 
Linear” High Fidelity Amplifier with 

separate PREAMP-TONE Control Unit are 
THE MODEL 


_ Control 


Chassis. 

THE ARMSTRONG MODEL A.10 Mk. II. With asso- 

ciate PREAMP-TONE CONTROL UNIT, this model 

is perfectly consistent with Armstrong’s 

very high reputation. £32.0.0 

petal 8 F ee .. PRE-AMPLIFIER 

to 2 AMPLI- 

mek —— £34.13.0 
” is available $15 15 0 

. . 


THE “ VARISLOP! 
With associate PREAMP- 
TONE CONTROL UNIT. 
‘) . 


separately for 
RCA “ORTHOPHONIC” 12-20 watt high 


associate PRE- £41 .0.0 


AMPLIFIER TONE CONTROL UNIT 


HIRE PURCHASE and CREDIT TERMS are available on 
all models, 


| Descriptive leaflets are available. Send 8.A.E. | 
F.M, TUNING UNITS by MOST OF THE LEADING 
MANUFACTURERS. 


(b) The PORTABLE CARRYING CASE .... 
(c) 6}in. enemy 


We also have a smaller PORTABLE CASE ideal for Record 
Players. & ins.) 
Attractively finished in high-grade Rexine and ro 
constructed with interna] measurements at 13} x 15}in. high. 
It 
including Autochangers. 
AMPLIFIER £4/2/6 supplied. 


£3/17/6 
SAS ee 18/9 


ge and insurance 4/- extra. 


PRICE ONLY §3/S/- (plus 3/- carr. » 
bustly 


will therefore accommodate all makes of Record Players 
An uncut baseboard is also 
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Ae _— 
DULCI #3 /FM Chassis (6 valve} 
Covering Long, Medium and re Ho. 38 
ds. Most attractive dial in RED and 
cous ame — background £20/17/- 
plus 5/- c, & 
e DULCI H.4 PUSH PULL AM/FM chassis 
eisno plus 5/- p. & p. 
Dulei products —s ex = 
Tilustrated leaflets EP. 
available, 
Demonstrating at both branches, 
18, TOTTENHAM COURT ROAD, LONDON, W.1 
MUSeum 5929/0095 
(50 yards only from Tottenham Court Road Tube) wee & re Ei 
e in s by 
All post orders please to:—162, HOLLOWAY ROAD, LONDON, N.7 WHARFEDALE W.B. TS. Ta ete 
NORth 6295/6/7 Your enquiries welcomed 
ANNOUNCING OUR NEW F.M. TUNER KIT (printed 
| circuit). This is our printed circuit version of the Osram 
* 912 F.M. Tuner—using T.C.C. printed circuit and 
condensers, incorporating 5 valves and two germanium 
diodes. Attractive black and goki dial, with gold hel an 
A NEW escutcheon plate. Dial aperture only 5x 2in. Osram Range: 
a F.M. booklet plus our additional instructions and in- coverage 
dividually priced components list—2/6 post free or BRAND 
the Kit absolutely complete at £8/8/- plus 2/6 P. & P Export « 
Alignment service available if required We are 
BY LEADING MANUFACTURER ! demonstrating at both branches. fo. 18 T 
. ; We hav 
9? just take 
%& Seven valves: ECC85, ECHS8!, EFS85, This superb chas- JASON “ MERCURY ” SWITCH TUNED delivery. 
EABC80, EL&4, EZ80, EMSI. sis is ideal as — 
f thes 
a an up-to-the- oa FM FEEDER KIT Te cant 
%* Long, Medium, F.M. — and _— tate replace. = Sat sasinenalnyiat tn 
ntrois, ment or as the is excellent unit enables the selection of Home, and con 
* amenan Rane and swebte cont basis of a new Light or Third programme at the touch of 4 plete. Th 
* Illuminated volume control on extended Radio-gram. Di- switch, Complete freedom from drift is ensured by is a ve 
lead. gram. the incorporation of Automatic Frequency Con- good pc 
mensions trol. Valve line-up: 4-EF80, 1-EFC80. Front end table, se! 
¥ Mullard F.M. Tuner Section. (overall) 12in. L. completely prefabricated. When used in con- contain 
oa 3 x 10in. W. x junction with a suitable amplifier superb quality transmi 
% Attractive dial in Gold on Bronze back- 10in. D. HP is obtainable. The highest standards of efficiency ter/recei 
ground (Vertical or Horizontal to choice). pa Credit Sale and reliability that are the well-known features er desig 
° A of the Jason Standard and Fringe Model FM ed fo 
* Fully Guaranteed. Terms Available. Tuners have been maintained. Instruction booklet shor 
1 Limited Stocks and our itemised price list 2/- post free or the range t 
x £18/19/6 Plus 5/- P. & P. only. complete Kit £9/19/6, plus P. & P. 2/6. aehes 
& ©, 
Rang 
approx. 
THE RC 3/4 WATT AMPLIFIER KIT. JASON AM/FM KIT mile 
Compare the advantages. Treble, bass THE - CE Freaue 
AND middle controls. For Sermal os og This is a very high quality chassis for medium waves and F.M cy cov 
magnetic pick-up. A.C. Mains 200 ae CRY- incorporating 8 of the latest miniature valves, plus DM70 magic age 6 1 
v. Valve line-up: 6V6GT, 68G7 metal e Kits are available for chassis complete with output stage Plied, 
6X5GT. Negative feedback. a BABY ann at £16 5/-. Also less output stage but with own built-in power Key, 4 
stove enamelled Bor a poses ed pack at £13/19/6 only. These are high fidelity units and excep- book ¥ 
only Sin. x 4in. x = d ake ri - f " tional value at these prices which include all required components up: 3 
cream knobs are include ry wd ico ALARM and full constructional details. Fully illustrated Data Booklet Spprox. 
the complete kit with feo reaped with full construction details, plus individually priced component Sin. x 
practical _ hea ps Foyer Bor We proudly present = list available per return of post 2/- post free. Both plus 3/6 P. & P. at 99/¢ 
£4/5/- only, plus mage ted f ll. this latest addition toour wide range of aE 
or Instruction Book fully illustra! ‘or ep 
Post free. This amplifier can be supplied popular kita to build yourself. Enjoy 


JASON FM TUNER 


assembled, tested and ready for use at £5/5/-, 


Pp. & ari i ievi hly efficient unit imple to 
ee ee A, extremely ceaitive and Based on the booklet by Data Pub- 
ma; matter of lication Ltd., 2/- a <7 
’ . ; minutes. Completely TATE employing our individually priced Parts List. 
DULCI F.3.AM. RADIOGRAM CHASSIS. We are very fortunate in i d 
fo apt to offer a further limited quantity of this very popular @ double wound mains transformer. Highly sensitive, free from drift 


Attractively finished in Red and Incorporates 4 valves 6AM6 and 


and efficient chassis at a greatly reduced price. Specification: Three 


wavebands, Long, Medium and Short. Valve line-up: X79, 6BA6 Grey (washable) “ Lionide” with 2 specially — — hig = 
6AT6, ELS4, 6X4 (or equiv.). Four controls; Tone. ON/OFF. cream plastic escutcheon. Size only to 
Volume. Wavechange. Tuning. Output 4 watts matched to 3.5 pin tin. Seoplies in kB chesste with taning con: 
ohms. Incorporates latest Ferrite Rod Aerial. Input sockets for 72/6 10s 3/6 P. P mike += { comet ee ee 
crystal or magnetic pick-up. Provision for mains supply to gram plu: P. OF asgern an = Saree Nicos 
motor. Overall dimensions 12in. Lx7in. Dx7iin. H. Attractive Son oneiekioeh ai tea Suitable = reer gy ciae -auaee 
g on Black a le ayd. Instruction J 
pd peg ae by a = stocks last, hase rm book and price list available separately mounted (illustrated). 
plus 36 P. 43 Terms pn 1/- post free. Note: For A.C. mains Front plate size 8in. x 


200-250v. only. Sin. Chassis 7 in. x 


4tin. x l}in. Complete Freque 
poe ry 26/15/- covera; 
plus 2/6 & Fringe area me/s. | 
RC4.FAM. AM/FM RADIOGRAM Pa kit £7/15/- plus BP. & P. _ P 
CHASSIS. A new style AM/FM Gs 3 LT. b 
Chassis employing a printed circuit ating | 
FM Tuner section. Valve line-up: a FM POWER PACK KIT. We can now supply complete kit for 
8 valves ECC85, 6BA6, 12AH8, power pack suitable for the above F.M. tuner or any other similar Zz 
6BA6, 6AL5, 6AT6, ELS84, 5Y3. type. Price for the complete kit is 37/6 only or 52/6 for ready 8 
Most attractive dial 12x 5}in. assembled unit. This pack is extremely small, incorporating We t 
fully illuminated with figures in valve rectifier type 6 x 4 and built on chassis size only 6in. x 4in.x 50 a 
green, red and white on black j ljin. Optional extra for power pack. Bulgin Octal Plug 2/3 pleas 
background. Four controls: Tuning upon 
Volume, Wavechange and Tone/On/Off. 1 MET 
Dimensions (overall): 13x9x6in. Fre- ee BA WPA) each 
quency coverage (four wavebands) 1,000-2,000 m. 200-550 m. 15-50 m ae mc/s. | > a 
This is an excellent and very etficient chassis. Price £29/10/- te Bl- P. x P. | > TAYLOR “* MONTROSE ” POCKET TEST-| 9in. x 5in. ELLIPTICAL LOUDSPEAKERS ) es 
| 4 METER. A most useful AC/DC multi-| bgp! oe Brand new, 32/6 plus 1/6 — 
THE NEW R.C. TRANSISTOR/RECEIVER KIT | § ito'mk 30 a: 6's" 190. 900°r| Duan CONCENTEIO CONE LOUD. 
This receiver, covering medium waveband, which can be | P and Circuit Test. Scale length app: |SPEAKER. 6}in. dia., 3-5 ohm speech 
assembled in about 1 hour, will give amazing volume and | > 2in. mia age with test leads.  Size:| i) ~~ Excellent quality few only at 
tonal quality when used in conjunction with a good aerial ¢ 3tin. x ljin. BRAND NEW. 35/- each plus 1/- P. & F 
and earth. Incorporating PNP Transistor and Germanium F FULLY GUARANTEED 63/-. ~"lus 1/-. ( 
Diode. For headphone reception. »P & P. 6tin. WAFER SPEAKERS. 3 ohm speech i 
Included with the kit of parts is a handsome plastic case 4 “ coil. Brand new. Few only. 22/6 plus | 
in black and white, measuring 4}x2%x1lin. This case ) WIRING WIRE. 5 coils 10 yards each in| 1/- P. yA P. 1 
accommodates the complete receiver, including battery $ different colours contained in cellophane|jeWw PLASTIC RECORDING TAPE 
— OF COMPLETE KIT 25/-, plus 1/3 P. & P. | & Se. Si- bag plas 0d. postage. 1,200 ft. on piaatio spool, 21/-, plus 1/6 | 
tweight high resistance headphones can be supplied separately at . p. & p. 3 spools for 63/-, post free. 
15/- pair. If, however the kit is purchased complete with Dakphcosh | é ies meee tae pick-up complete) | 
oe fl C urn-over crystal insert NEW RECORDING TAPE. { 
this will be supplied at a SPECIAL INCLUSIVE PRICE OF 37/ 6 plus 1/6 P. & P.E | Q pe sapphire styli. ONLY 47/6 plus 1/6| eg ft. Kraft paper based recording ) 1 
Optional extra. 100ft. coil single 7/36 coloured P.V.C. covered wire suitable for both] | P. P.B BRAND NEW. 10/- or 3 fe for t 30/-. d 1 T 
aerial and earth, 2/6 only. BS i ep cell ope neg a PE ee a Be ywuwww. 
Ae a Ne Io LILI rd rl Genera i 
Our advantageous H.P. and Credit Sale If not stated, please add postage on orders | gam Tottenham Court “ y 9 a.m. to } 1 
P . ? . p.m. Mon. to Fri., Sat. mM. 
terms are available on any single item + under £1. Cash with order or C.O.D. @ ; Holloway Road: 9 a.m. to Pa p.m. daily 1 
over £5. Your enquiries invited. (charges extra). Thurs. | p.m., Sats. 5.30 p.m. Ha a 
-_ 
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No. 38 TRANSMITTER/RECEIVER 
(popular 
Walkie- 
Talkie). 
We have 
been most 
fortunate 


complete 
stations 
compris- 


phones, 
micro- 
phone, 
aerial, 
junction 
box, bat- 

tery sat- 
instructions. 


jes. Frequency 
ABSOLUTELY 


chel 
Range: 5 
coverage 7.4-9 me/s. 


and full 


approx. 


operating 


WIRELEss WORLD 


THE “NEW LOOK”’ RAMBLER 


Our most popular All-Dry Portable Superhet 
Kit is now being supplied with a new cabinet 
The new 
which 
Colour: two- 
The pone cream plastic 
in red completes 


of even more at a 
cabinet is — with * 


tone GREY/RED. 
top panel with dial engraved 
the overall “air of ‘ae oo 


ppearance, 
“ LIONIDE ” 


the original 
of £7/7/- plus 2/6 p. & p. (less batteries). 
r Read: v. A 
D.35 at 1/6. 
tains easy-to-follow practical diagra: 
and ual component price list. 


assembled, fits snugly into er co! 
Assembled and tested 65/-. Both 1/6 p. 


box measuring 7in. x 2tin. x 1iin., Pa is ideally suitable for most 
‘ANT: Please state 


quiring 90 v. H.T. and 1.5 v. L.T. IMPORT 


B126 at 10/- and 
Instruction ° 


This unit is com; pei eh cneenet in metal 
all-dry portables re- 
valve line-up when ordering. 
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BRAND NEW. 
Export enquiries invited. 


No, 18 TRANSMITTER/RECEIVEE UNIT! 
We have 


just taken 
delivery of 
aquantity 
of these 
fine units, 
brandnew 
and com 
plete. This 
is a very 
good por 
table, self- 
contained 
transmit- 
ter/receiv- 


er design- 


age 6 mae -9 mc/js. All accessories sup- 


plied, ie., Headphone, Mike Morse 
Key, Aerial, comprehensive instruction 
book with cricuit diagram. ve line- 
up: 3 ARP12, 2 ABS, 1 ATP4. Weight 
approx. 22Ib Dimensions (overall): 
Sin. x 10in. 


x 17in. UNREPEATABLE 
at 99/6 plus 7/6 C. & P. 


SPECIAL PURCHASE from MINISTRY 
BRAND NEW No. 17 Mk. 0 TRANS- 
MITTER ae 


Complete with 
headphones 
and micro- 
phone. Range 
5-8 miles with 
simple aerial. 


Frequency 


coverage 44-61 

me/s. (5-7 metres) . 

Uses standard 120 v. H.T. and 2 volt 
L.T. batteries. Complete with full oper- 
ating instructions. 59/6. 


SURPLUS METER BARGAINS 
We have large stocks of meters from 
50 microamp to 300 v. and will be 
pleased to forward a complete list 
upon receipt of 3d. stamp. 

METER RECTIFIERS. 1 ma. and 5 ma, 
each at 6/6. Brand new. 


“ FAMILY FOUR.” Our new T.R.F. kit 
with handsome brown bakelite cabinet. 
This receiver gives results comparable to 
many commercially made receivers cost- 
ing twice this price. ONLY £4/ 19/6 plus 
2/6 p. & p. Instruction booklet available 
separately at 1/6 post free. 


THE “ECONOMY FOUR” T.R.F. KIT. A 
three-valve plus metal rectifier receiver. 
A.C. mains 200/250 v. Medium and Long 
waves. We can supply all required com- 
ponents right down to the last nut and 
Valve line-up: 6K7, 6J7 and 6V6. 
y drilled. Cabinet size 12in. 
long by éin,. high by 5in. deep. Choice 
of ivory or brown Bakelite or wooden 
walnut-finish cabinet. Complete instruc- 
— booklet with practical and theoretical 
. Each component brand new 
a tested prior to packing. Our price 
£5/10/- complete. Remember this set is 
being demonstrated at our shop premises 
We proudly claim that our tally illus- 
trated instruction booklet is the most com- 
prehensive available for this type of 
receiver. Booklet available at 1/9 post free. 


nes is allowed if kit is pure later. 
lus 2/6 packing and carr. for complete kit. 
B.—All our T.R.F. Kit circuits in- The R.E.P. 1-Valve All 
clade specially wound Denco “ Max dry battery operation, for use with head- 
i Son tes base 1 yf. Ba Fe of 
. Price remains ™ lus 2/- & o 
——— ae a full instructions at Ogee. : free. ‘ 
THE B.C. 2 AMP, BATTERY CHARGER GRAMOPHONE MOTORS are in SHORT 
° box, sise: 7éin. AC 3/554. Three-speed single 
x S}in. x Shin. Fully shrouded first player for 
uality ¥ new G.E.C AC mains 
rectifier. 200/250 v 
6 or 12 v. batteries at 2 amp. Absolutely Cream 
com: practical and finish, 
th Price 38/6 complete \ 
plus 2/6 P. & P. Can be supplied assem- with turn- { 
45/- plus P. & P. — =. 
Heavy duty crocodile clips suitable for car Sag Lin 
ations lugs, optional extra at 1/6 per pair. up incor 
porating 
the al 


AT LAST! 

LIMITED STOCKS ONLY 
The Very Latest 
COLLARO MK. IV 
TAPE TRANSCRIPTOR 


SUBJECT TO BEING UNSOLD. £22/10/- 
plus 7/6 C. & P. H.P. or CREDIT SALE 
TERMS AVAILABLE. 

The COLLARO Pre-Amplifier and Power 
Pack for use with the above deck is also 
available in limited quantity at £21 
plus 3/6 P. & 


oO 


and at 


W) 


pr-- ooo 
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Mla RADIO LTD. 


18 Tottenham Court Road, London. W.1 


162 Holloway Road, London, N.7 


CATALOGUE 


o 
S 
3 


~~ 


== ee = = CUT OUT ALONG DOTTED LINE @ 22222" 


known high put “T” type head. 
strictly limited iw at 86/19 19/6 plus 
& P. 


COLLARO 4-SPEED single record unit 
with separate pick-up and HGP59 crystal 
cartridge. Brand new, few only, £4/12/6 
plus 3/6 P. & P. 


FOUR-SPEED yore 


Collaro RC456 Mixer Auto-Changer in 
cream with Studio ‘*O”’ insert, £8/19/6. 
BSE. MONARCH, Mixer 


Four speed Mixer Auto-Changer. Fin- 
ger-tip stop. Start and speed change 
control. Modern duo-tone finish. Beau- 
tifully made and moderately sized to ve 
almost any cabinet. 


STAAR 
with base £10/ 19/6 incl. P.T. 
Both plus 3/6 C. 


RECORD PLAYER CABINETS—to 
noens al) types of single record and 

autochanger units. Price from 45/-. 
Send stamp for fully illustrated list. 


PORTABLE GRAM 
AMPLIFIERS 


ROC1.A. AMPLIFIER. A small high quality 
gramophone amplifier employing the latest 
circuitry and highly efficient miniature 
valves. Very neat chassis finished in 

* bronze stove 
enamel. Size: 
(overall) 5% x 
4x 5in. Valves 
6X4, ECL82. 
Output 3 watts 


Price £3/19/6 plus 2/- P. & P 


RC2A. Small PRINTED CIRCUIT 
single valve high gain amplifier for the 
smaller type of portable. eer nage 
type L80 valve. Further details o1 

request. Price pica 59/6 plus 2/- P. & °. 


RC3A. A superior quality 3-valve am- 
plifier employing EZ80, EL84 and ECC83. 
With separate Bass and Treble controls. 
Further details on request. Price: £3/19/6 
plus 2/6 P. & P. 


RC4.A. (STALLION). cogs ~ ——- 

complete with high mek ag 

and fie. Inco rr 

type valves 6Q7, ves an 6X5, this robust 
unit 


the larger type of 
record player and is 
equally suitable for 


use co! ion 
with a radio feeder 
unit. 

and treble controls 
are provided; also provision is mae for 
an extension speaker and mains supplied 


to gram. motor. Output approx. 4 watts. 
Size overall 13in. 


/6 deposit and four monthly 
payments a 16/6. 
Fits our portable cabinet “G” at §5/- 
without modification. 


FFER TRANSFORMERS AND 
CHOKES. These are beautifully made, 
potted transformers and chokes by a well 

wh that will put the 


are absolutely 


RMERS: 
(A) PRIMARY: 230 v. SECONDARY: 
390-0-390 v. 150 mA. 2 v. 1.4 amp. 6.3 v. 
tapped 4.16 v. 9 am. 4.12 v. 4 amp. 
Size 5hin. x 4}in. x 5}in. 
high. PRICE 45/-. 
(B) PRIMARY: 110, 200, =, 250 v. 
SECONDARY: 350-0-350 v. mA. 
2 v. 1.4 amp. 6.3 v. tapped 4.16 = 9 amp. 
4.12 v. 4 amp. 4 v. 2.2 amp. Size 4}in. x 
5tin. x Stin. high. PRICE 45/-. 
(C) PRIMARY: 200, 230, 250 v. SECOND- 
resi 320-0-320 v. 180 mA. 4 v. 2.2 amp. 
6.2 amp. Size: Spin. x 4}in. x 5tin. 
hi PRICE 20/-. 
(D) PRIMARY: 200, 230,250 v. SECOND- 
mA. 4 v. 2.2 amp. 
QV. 6.2 amp. 1 —_— x 
RICE 


( 
SECO. + 330-0-330 v. 


6 v. 3 amp. Size: 3}in. 4in. x 3fin. 
pen 1 

(G) 40H, 50 mA. Size 3jin. x 3fin. x 
3fin. high. PRICE 10/6. 

(H) 10H 100 mA. Size: 2jin. x 2jin x 
3tin. high. PRICE 15/-. 

(1) 8H 100 mA. Size 3hin. x 3fin. x 
3hin. high. PRICE 12/6. 


50 mA. Size _ x 2hin. x 


high. RICE 
ad “gos choke) 3H. 
2}in. x Sin x = thigh, 
PRICE Bla 


SFORMER: 
(L) PRIMARY: 5K ohm (suit 6V6 single 
— etc.). SECONDARY: 2.6-3 ohms. 
iO Size: 2fin. x 2fin. x 3fin. high. PRICE 
/<. 


VALVES. We have perhaps the most 
valve stocks in the trade. A 


fully = 
all usual lus 
types available such as 6V6GT, eto. 


4 HAVE YOU HAD A COPY OF OUR 
COMPREHENSIVE CATALOGUE? 


This invaluable publication containing 109 well-illustrated pages of 


useful information, prices, etc., 


is available at 2/- post free. Com- 


plete coupon provided in BLOCK CAPITALS and forward to us, 
r) with your remittance, for immediate despatch. 
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CRYSTAL CALIBRATOR 


No. 7 Mark 2. 
10 ke/s—100 kc/s—I Mc’s. 


Battery operated input 60 v. and 2 volt. 
Complete with 6 valves, 5-IT4 and IRS and 
Xtal. and "phones. This instrument is a 
modern version housed in small metal case. 
Brand New in “e5) case. 


£5/19/6 


INDICATOR UNIT TYPE “247” 


Power Watt-meter 
comprising 44in. 
rectangular | mA. 
Meter, Magic eye, 
2-EF50 Diode and 
Rectifiers. 100/ 
230 v. A.C. 50 cy. 
80 v. and I2v D.C. 


£4/19/6 


Sputnik Special 
COMMUNICATION RECEIVER 
SHORT-WAVE RECEIVER 
10-60 Mc/s (5-30 Metres) 
RECEPTION SET TYPE 208 


Containing 6 valves, 


2-6K8G, 
6Q7G and 6V6G, Metal rectifiers, built-in 


2-EF39, 


mains pack and 6v. Vibrator pack, 
built-in 64in. speaker, Muirhead slow 
motion drive, B.F.O. and R.F. stage. 
2 Mc/s LF. freq. Provision for phones 
and muting and 600 ohm line. 


Dual input 100/250 v. A.C. and 6 volt D.C. 
Carr. 15/6. 
Complete in metal transit case 24x 18x 
12. Weight 80 Ibs. In new condition and 
air tested. 
BE PREPARED TO LISTEN TO THE 
SATELLITES 


EVERSHED 500 VOLT WEE- 
MEGGERS 


Brand New 0-50 meg. 
with leather case and 
books in original packing. 


£12/10/0 


Used, in new condition 
with leather case, 


£8/19/6 


100 volt type with leather 


£6/0/0 


U.S.A. R.F. WATIMETER 
18/87/AP 


Three position 
0-10/15/30 w. 
Complete 
with — photo- 
cell, 2 spare 
lamps and 
leads, with 
transit case. 


BRAND NEW 


£10/10/- 


U.S.A. TESTMETER TYPE ‘‘834-S” 


A.C./D.C. 
IS RANGES 


Complete in 
wooden carry- 
ing case with 
leads and in- 
ternal batter- 
ies 


A.C./D.C. Volts 12/60/ poe v./1,200/6,000v 
—. 1.2/12/60/600 
hms 0-5000/5 meg. si D. 1,000 o.p.v. 


£6/19/6 


TRIPLETT A.C./D.C. POCKET TEST- 
METER TYPE 666H 


15 ranges 
1,000 ohm 


In new con- 
dition with 
Prods and In- 
ternal battery. 


BC 906D 
FREQUENCY 
METER 
Range 150-235 
Mc/s. New con- 
dition. 


£3/5/0 


“373” MINIATURE IF STRIP 9.72 Mc/s 


co, The ideal F.M. 
conversion unit as 
escribed in ‘P.W.’ 
April/May, 1957. 
Complete with 6 
valves, three 
EF9I's, two EF92’s 
‘ and one EB9I, 
! ET.’ 's etc., in absolutely new condition. 
With circuit and conversion data. 42 /6 


12/6 (less valves) with valves). 
teanee and packing 2/6 a type). 


WAVE-GUIDE WATTMETER 
Type W892! 10 cm. Complete in transit case 
BRAND NEW £5/10/- 


TEST SET 229 


Admiralty type 600 Me/s. 
transit case. 


Complete in 
BRAND NEW £5/1 = 


A.C./D.C eet ,000/5,000 volts. 

Milliamps 0-10/100/500 

Ohms 0-300/250,000 ohms. 
£5/10/- 

CATHODE RAY TUBES 
VCRI38A with screen £115 0 
a Rs 4115 0 

RI39A Mu-metal Scr ) 
VeRS?, Full T.V. picture (carr. 2/-) £2 0 
IRSI7C. Full T.V. picture ...... £115 0 
ae SCREENS for VCR97 — 
VCR97. Slight-cut-off. Carr. 2/-. 15 0 
BPE. BEAR ROW cccccecccsccsceees €i ie Oo 


WALKIE/TALKIE TYPE 38 
TRANSMITTER/RECEIVER 
Complete with 5 valves. In new condition. 
With circuit. These sets are sold without 


guarantee, but are serviceable. 
poe 22/6 


H/phones 7/6 pair. Junction box 2/6. Throat 
mike 4/6. Canvas bag 4/-. Aerial Rod 2/6. 


RT10/APS-3 
3 Centimeter Radar Unit 
Containing 725A Magnetron, 2—723A/B’s, 
2 *s, 724A, N23, magnet and pulse 


BRAND NEW IN CARTON S10 0/ 1 0/- 


PIRANI HIGH-VACUUM TEST 
EQUIPMENT 


with calibrator and galvo. 


£33/10/- 


SEND FOR BOOKLET. 


TRA TER Reeereen 
RMY TYPE 17M 
yw, Complete eg - All High 
Resistance Headphones, 
g Handmike and Instruction 
Book and Circuit. 
Frequency Range: 
44.0 to 61 Mc/s. 
Range approximately: 
3 to 8 miles. 
Power requirements: 
Standard 120 v. H.T. 
ag and 2v.L.T. 
Ideal for Civil Defence 
and communications. 


sai? 59/6 


Calibrated Wavemeter for 


same 10/- extra 


Send 3d.—28 PAGE CATALOGUE CONTAINING BARGAINS IN VALVES, COMPONENTS AND METERS 


HENRY’S RADIO LTD. 


5, HARROW ROAD, PADDINGTON, W.2 
(Opposite Edgware Road Station) PAD. 1008/9 


XUM 
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“~ CRYSTAL SET *“* EAVESDROPPER”’’ THREE 
rn sii ta ae =r TRANSISTOR POCKET RADIO 
neg. ». u sensitive ey 
bs minutes. Complete Kit Parts with Gio Aerial or Earth required) 
rm Aerial and Earth Wires Plastic Box. Variable tuning on medium waves. Total 
& cost as specified, including _Tradsen, 
17/6 P.P. 1/6. Coils, Cond Battery, 
With High Resistance Phone, 29/6. P.P. 1/6. ete, with circuit and plastic case. All 
ion items sold separately. Full practical lay- 
out diagrams. ............ 77/6 post free. 
igh p price sete ee eeee eens With balanced armature earpiece §81/-. 
HEADPHONES Masaal Tumeeeane : i bw = Mike, 90/-. With Min. Hearing 
ther 
5-VALVE A.C./D.cC. PORTABLE RADIO-GRAM CHASSIS 
THREE WAVE BAND SUPERHET, 250/250V A.C./D.c. “ HOMELIGHT”’ 
! TWO TRANSISTOR 
(With Internal Aerial) PERSONAL PORTABLE 
Short Wave 16-50 m. Medium Variable tuning. We can supply all 
Wave 187-575 m. Long Wave components, including two Transistors, 
900/2000 m. (With Gram. Diode, Resistors, Condensers and 
Switching.) 5 valves, type: Miniature Hearing Aid and plastic case, 
X109, W107, DH107, N108 and size 43 x 2§ x Ifin., and 1}-volt 
U107 and 7 x 4 Elliptical Speaker. battery for 52/6. Practical layout, 


Ideal for Portable Radio-Gram. 
Chassis size: 10 x 4 x 4in. 


£7/12/6 MINI-TWO TWO TRANSISTOR MINIATURE 

. POCKET RADIO 
The smallest Transistor set offered on the 
market. Variable tuning. Drilled chassis, 
plastic case 3 x 2 x $in., Miniature Hearing 
Aid, 2 Transistors and all components in- 
cluding 1} volt battery, circuits and full 
practical layout di All t 
sold separately. Total cost 49/6 complete. 


All items sold separately. 


P.P. 7/6. 


Also available as above at the same 
price, similar chassis with follow- 
ing specifications: Short Wave 
11.27-31.9 m. Short Wave 31.2- 
91 m. Medium 187-575 m. and 
Gram. Switching. 


mT “ TRANSISTOR—8 ” 


con- Push-Pull Portable Superhet CAN BE BUILT FOR £11/10)-. 
This Portable 8 Transistor Superhet is tunable for both Medium and Long Waves and is 
comparable in performance to any equivalent Commercial Transistor Set. 
Simplified construction enables this set to be built easily and quickly into an attractive 
) lightweight cabinet supplied. 
TEN STAR FEATURES 
* 8 Specially selected Transistors 
* 250 Milliwatts Output Push Pull 2 can supply all these items 
— * Medium and Long Waves including ‘in “gg 
— * Internal Ferrite Rod Aerial #3 
Mc's * 7 x 4 Elliptical Speaker All parts sold separately. 
4 * Drilled Plastic Chassis 8} x 2}in. 
F.M, * Point to Point wiring and practical layout 
it as * Economical. Powered by 7} v. battery 
, * Highly sensitive Send _ for coe diagrams, 
— * Attractive lightweight contempora 
h 6 aon, .—Pair of XC101's supplied at edditional cost of — instruction and full 
shopping list 
ree Call and hear demonstration model. Farther details 16. 
92's in the August issue of “‘ Radio Constructor.” 
BI, ~_ 
‘ion. QUARTZ CRYSTALS 
; | 3—FUNDAMENTALS TR AN 
80 Types 5706.667 Ke/s to 8340 Keje (in steps 
of 33.333 Ke/s). 
ves) 120 Types 5675 Ke/s to 8650 Ke/s (in steps 0} JUNCTION TYPE P-N-P. (British Manufacture.) 
25 Ke/s). 
—_ (Excluding Types 7000/7300 and 8000/8300) RED-SPOT 800 Ke/s Audio Frequency 10/- 
ee ' 5/- each. 4 ae 15/- 
Complete Sets of 80 Crystals ..........--.ceeceeeeeeees 2.5 re ag ila a aE ED Ca 20/- 
Complete Sets of 120 Crystals J<cabane re ’ onanaee 
: 7000 Ke/s to 7300 Ke/s, in steps of 25 Ke/s h. All Transistors are Tested and Guaranteed. N.B.—The Red-Spot is similar to Mullard 
‘ion. 8000 Ke/s to 8300 Ke/s, in steps of 25 Ke/s } 716 eac 0c71. = -_ 
hout FT241A—54th HARMONIC 
/6 80 types 20 Mcs to 27.9 Mcs. (In steps of 100 Kes.) gone 
» | 24/25.9 and 27 Mc/s) ....-...-+eseseesneenesceceeecrece = each FERRANTI TESTVAC. High speed Vacuum Over 300 different B.V.A. and American 
reat 24/25.9 & 27 Mc/s at 7/6. Complete Set of 80 Crystals ...... 26 Tester, 200/250 A.C. pte 210 10 0 VALVES in sagem Sige le Jap eagr 
2/6 100 Ke/s. Gold Plated D.T. Cut 10X_ ............- 15/- 
af | 100 Ke/s. Two-Pin 10X_ ..........++. a0 ive MODEL. > MOTORS. Two types 
Sa 150 Ke/s. Two-Pin Round ..... TRANSISTOR SIGNAL TRACER. Complete MAKERS: oe . y 
—~—— 160 Kc/s. Two-Pin 10X ..... - 12/6 Kit with 2 Transistors, Componente, tose available, 12 or 24 v., with jin. spindle. 
200 Ke/s. FT241A...... 33 —e 10/- and Circuit and plastic case. 42/6 10/- each. 
500 Ke/s. FT241A...... ° Bs 
" ee een eo : . 6 v. VIBRATOR PACKS. Output 120 v. 
High 500 Ke/s. Brook's ‘ 15/- TRANSISTOR SQUARE WAVE GENERA- 30 ccna 
nes, 2500 Ke/s. Octal ....... wee : 12/6 TOR. Complete Kit with 2 Transistors, m/a., 126. po 
ction 5000 Ke/s. Piezo Two-Pin .........-+--++e08 ae 12/6 Components, Circuit and plastic case, 25/- RPM 10/-. RF2S 19/6. RFI 95) 
.0. TYPE 4B - sa 
100 Ko/s. 819.6 Ke/s oe 45/= BACH DIODEs. Brand new with valves, carr. 2/6. 
163.9 Ke/s. 1000 Ke/s. } Maliard OAT $ochieasane 1/6 “onan “ang on 
f uu I auto c! er. 
tely: 15,010 Ke/s, 1s Kee 16435 Kae 18-096 ieee, 7/6 EACH a 4 1N23, 56 Latest type i aya uurnover pick up. 
aia 15,110 Ke/s, 16,335 Ke/s, 16,700 Ke/s, 18,125 Kele} IN21A 5/- £8/19/6. P.P. 3/6. 
H T. , Bancomt. 8.T. p Br agaaer perneemnes IN KILOCYCLES 
is § 167 10,5384 11,437 
1680 1870 3310 10-168 10,545 1,501 
fence 1680.5 1875 2118.25 33175 10,189 10,557 11,526 
ions. 1700 1930 2196 3390 10,233 10,567 11,587 | 
] 1727 1981 2261 3440 10,245 10,622 11,751 
1740 2012 2295 3630 10,300 10,755 11,788 
J 1761 2055 2312 3850 10,433 10,767 11,814 
r for 613.25 1764.5 2065.75 2315 3920 10,445 10,823 11,851 
BE 1775 2067.5 2430 3960 10,501 10,856 aaa 
al $2 is ia ie So sn ee 28 | 5 HARROW RD., PADDINGTON, W.2 
at 7/6 each. "7 , - 
T.C.8. CRYSTALS, 3-PIN, IN go iia 
1700 2070.3 2 
1962.5 2072.5 2410 2865 PADDINGTON 1008/9 
W 2 f at 7/6 each. 
_ FT241A Ted BANOS” } ween ae Pas 
8/9 32.5 ‘ at Bi- OPEN MONDAY—SATURDAY 9-6. THURSDAY 9-1 
32.6 36. 3 365 36.7 
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RECTIF 
ae IERS ASSEMBLED ARG! uG BQU IPMENT 4! fr Ac. Mains 200.250v., 50 cf. R 
2/6v.¢ahw. 1/9 Consisting of Mai ASSEMBL aranteed 12 months’ 
6/12 vd ahw. 2/9| RE pataatihies Ol 19/9 former FW, Bri 7 Trane: CHARGE = Assembled 6v. or 12v. 4 amps, | 
F.W. Bridge 6/12 v.1a Rectifier, well ventilated 6 v. or 12 HIGH 
aa<ie’. ails br = ate 27/9°| case. — eee! steel ace * Fitted Ammeter and EMPLC 
6/12 v.2a. 9/9 Sih. wanweeee 29/9 | Grommets, panels —— olders, Fi Ps. variable charge sel- EF86, 1] 
6/12 v. 3a. 11/9 | 6/12 v.28 ...... 38/9 Carr. 2/6 extra nd circuit. ye Ammeter ector. Also selector Control 
6/12 v. 4 a. 14/9 | 6/12 v. 4 6v. or l2v.1a <i plug for 6 v. or 12 | Sensivit 
mye ig eg sais | 2 2 errr 56/9 | 6 v. 2 amps mp. 22/9 for 6 v. or 12 v. v. charging. Double volts - m 
6/12 v.10 a. 3s Above ready for use with | 6 v. Or 12 v. 2 Sp arcacarebates 25/9 Louvred metal fused. ‘ell ven- output 
H. r. Type H.W. | mains and output leads 6 v. or 12 v. ao 4 pon jms mg -- a... BICR 
250 v 4 = HH Cases well ventilated and sea ag CHARGER ne blue. Ready roe fini: ie ie Bass — 
250 v. 80 mA. 7/9 | finished in stoved blue Rectifier 6/12 v. 5 a. — pre with mains Ready for 75/- and “ct 
250v.150mA. 9/9 hammer. Carr. and pack- | Trans. 0-915 v. 6 a ains oun leads. use with mains and long pla 
300 v. 250 mA. 12/11 | . poe ean . . output, ouble Fused. output leads. Carr, associate 
ing. 3/6. | ter. Onl Onl ‘ @ 
| Post 3/-. y 49/9. co. 3/6 49/9 le = Deposit 30/« two sep 
ait. 2/9. in our monthly gram., 
EX. GOVT. 50 WATT AMPLIFIERS. Brand nace SOCKE 
new. or 200-250 v. 50 ran FOR 
| Designed for speech only outwith suitable AT ‘ 
| Valves naciuded. © meet ys Gram. or Radio. ow v. Drop through type 108-250 oy 
ong af oe hand microphone po Fagg see! 6.3 v. 5 a., 11/9. Fostage 2/9 . Cover ai 
of lea Unused & EX G 18/9 
| cases. Only 9 gns._Read far original transit | 300 a SMOOTHING CHOKES Or Fact 
RECENT RAN SPE Geen eS ee “19 ge oa 
7.5 ohm NT SPEAKERS. Tannoy 8 250 mA.,5H.,50ohms ............ 19/6 | ASSEN 
7.3 obeme Sustabic for above, 25/= each h. wens, 100 — 10 H., 50 ohms -........+.. 101 a 
AM VT. mA., 10 H., 100 ohms. .......... 1 
om eatgognan cages, saan Matai oar meas Bake Bi eee asad at 
- -0-120 v. 40 m . 10 H., 35 eer oe 
TT. .. aw 250-0-250 v 60 mA. 655 Se 68S ie os aun... 
For 200-250 v om 12 —_ aaa. > Potted 43-33-3i v. 3a., 6.3 v. la. oe — OhMs ......200. 6/9 
w 3 vers uarantes- | Pr. 0-110-200-230-250 Vv.» _375-0-275" v 1/9 VT. CASE 
See —- Includes S latest type 100 mA., 00.23 0-286 . sy. 275-0-275 v. black crackle fished undailied Lonerenge 
7/6 carr. Or depo ‘: Only 22 gns. plus | 230-0-230 v. 80 mA., 12 UM 10 900 21) 4 x 10 x Shin. high. IDEAL FOR E Sise 
eeeeen af oe posit £2/12/- sed, 9 monthly | 250-0-250 v. 150 mA 6v.1.5a.5v.2a. 11/9 TERY CHARGER OR OR BAT- 
payments | 12/-. Guaranteed 12 months, | 350-0-350 v. 160 a ate és: 16/9 || CASE, COVER Scab at Cane nok 
CO-AXIAL CABLE. 775 ohms, Zin, 84. yard 400-0-400 v. 250 mA. Sv. 2005.24 18/9 eg LIFIER. Only 99, plus 2/9 post 
in screened feeder 11d. yard. - | 450- 0-450 v. 150 mA. 6.3v.52.,6.3V. : oes 5 pow ben . —" % 6hin, with undrilled 
Pet EP a., cover finished | ie 
ELECTROLYTICS, qurzent production) 450-0-450 v. 250 mA. 6.3 v. 3a., 6.3v. 1a. 9/9 || SPECIAL OFFERS. $o- oe 
See eee Cae are pee an eee se , D Sat 2 
‘ Tubular Types Can Types WR SOs BW. BiB kbaracscecsacenaes pri — = Electrolytics ee aoe ——. 
mfd. 450 v. 1/9 16uF 450v. 2/9 & S cC BATT ey 2/9 ” each or in lots of six, 2/3 each, new, cart 
gmfd.500v. 2/6 l6mfd.500v. _3/9/T oo Nee ERY TO MAINS CO — 
Bmid 500. 216 3aur 350.v.":. 2/11 | tay eliminator.” Size 3) > NVERSION UNITS Sy 
16uF 450 v. mfd. 450 v. 4/9} 4} x 2i tr. Size 53 Type B ; ; For A.C 
16 nF 500 v = 100 mfd. 450 v. 4/9 ER gm Completely on — ‘Size 8 x 5} x or 
be ti / 8-8 uF 450 v... 2/11) 1.4 atteries supplying - upplies 120 v., 90 v., L@3 MI 
25 UF 25 : v. “ oe a v. 3/11 seston 300-250" where A.C. and 60 v., 40 mA. and 2 v — 
ys -16 uF 450 v. * —_ v. 50 c/s. i 0.4 a. : 
sey 1 SREY WR] GReS rate THEREBY COMPLETE 
id. 25 v... uF 450 v. | ortable receiv LETELY 
50,.F 50 v. : : 100-100 mfd. 350 Ry requiring 1.4 v. and 90 Vv. REPLACING BOTH H.T.BAT- | aac 
100 mfd. i2v. 5 s includes latest low TERIES AND L.T.2v.ACCUM RSC. 4 
100 mfd. 25 . : 4 64-120 mfd. 350 v, iit with gp ho Complete LATORS when onan d . A  highl; 
Sets 7, Oa se "7/6 | ready for use 4699. A.C. mains supply 200-250%. | Se 
v. 3/11 50 c/s. SU ak 4 
‘ 6/1 ITABLE 
vo Many others in stock. colada RANSISTORS For R.F. 17/6 ALL BATTERY RECHIV. i fall 
L ; ! s : R . is suitab! 
be ng yo SS ee ee long spindles, all || 24 ,* iiin. Spite itieei 24/28 v. D.C. A.C. Size only ERS normally using 2 v. | {8 Inte 
EX : witch, 2/9; with S.P. switch, 3/9. Ltd., Canada. Price ae tin. diam. Made by Hoover Seeaees aan 2 int ! 
GOVT. STEP UP/S M.E. SPEAKERS : with diagrams and instructi pick-upe 
TRANSFORMERS. , Double wound 80/100 | . 2-3 ohms R.A. 8in, Field 600 ohms., 11/9,] 49/9 °F Teady for uses sve. | acest 
. 10-0-100-200-220-240 v. to 5-0-75- ided 
125-135 v. 115- provided. 
10-0-100-200-220-240 ote 9-0-110-132-136- eS. Se TRANSFORMERS a 
° =-O- = s r 
ax “ a Reverse. 300 watts, 35/9, plus 7/6 carr. — TRANSFORMERS 3 INTERLEAVED AND IMPREGNATED available 
ee rimaries 200-230-250 v. 50 c/s. FILAMENT TRANSFORMERS : ole 
4 mfd. 350 v. FULLY SHROUDED UPRIGHT MOUNTING | °3 is 00-250 v. 50 cis. Kit ts 00 
4 mfd. 1,000 v... 3/9 8 mfd. 500 v. .. 4/6 | 250-0-250 v. 60 mA 2 oe | Gian ( 
10 mfd. 500 v. 3/9 | 350-0 350 v. mA., 6.3 v.2a.,5v.2a. 17/ lS 7/6 ~3a..... Sill « 
- . 70 mA. : s 16 | 0-4- 6.3 v. 6a. point-to~ 
THE SKY FOURT.RF. RECEIVER |: me ecinieis Bere. 7B BTiS ue | Bee 
-250 v. 100 Cae re aa PETAR! v. 1. 
ge ge OE eeeteentee | CHARGER TRANSFORMERS 2. | = 
3 he vy — -250 ea v. 100 mA., 6.3 v.4a.,5v. 3a. aie 0-9- 1S. 7 .. a v. 50 c/s. _ Primaries: R80 
ains 0-350 v. 100 wel eb ag RE ey a., 11/9; 0-9- : A highly 
L. & M. wave | 300-0-300 v. tee gg tg a,5v.3a. 25/9 — * -0-17 v. 3 a., 17/9; oais’>. . a., 16/9; aad havi 
TARP. receiver | ,,1 4» suitable for Mallard 510 Aciolifier -15 v. 6 a5 23/9. a, 19/9 | md Ton 
a a 375-0-375 v. 150 mA., 6.3 v. 4 5¥ on 29/9 OUTPUT TRANSFORMERS bg la 
er, or }-0- v. 150 gr ieengy Tei tend attery P. i + 
inclusion _in | 350-0-350 v. Dani... Small Pemode 50090030 °°. tod LT 
cabinet illustra-| 29 5.3. . a., 6.3 v. Standard Pentode, 5,0002 to3Q....:: 3/9 Unit, et 
ae ted or walnut 425.0-425 “ge ay | oe ye eal Standard, home ieaesa iis mates 20 
employs val ea type. v. 4a, > ‘ush-pull 8 wat sUUU 52 TO B82... eee 
sau vy ves 6x7, Bn 6F6G, and is} Williams Fons "aslific ‘v3 a., suitable Push-pull 10-12 watts pF Frey ea sien $9 | tad last 
Sean and quality io well up to standard. |. *Or SHROUDED saonennoven 49/9 | eri —awee Cle 
oint-to- andar -TH = ° 
eae ae ies Ane yr a instructions | 260-0-260 v. 70 mA., 6.3 v. 2 wee TYPE oe 7 as a pear steieatas en soe stot 16/9 
for a maximum of £4) ~ Tega ean be built | 220-0-350 v. 80 mA. 6.3.24. a. 2a. 16/9} Push-pull 15-18 watts ee 16/9 
pl Fe maar gy ln including cabinet. | 230-0-250 v. 100 noe a.,5v.2a 18/9| 6L6, KT66, etc., to Fnac s pe wound, 
Slade aah or cream bakelite, or | 300-0-300 v. 100 mA. sae $a. ; v.3a. 22/9 Push-pull 20 watt hi hed 15 ohms .... 21/9 
ze 350-0-350 v. 100 mA.” 6:3 v. 4.5 v.30. 23/9) _ ally wound, 6L6, i a oe 
oe Pe ee i le 0-350 v. 150mA., 6.3v. 4a,,5v. 30 2919 | SMOOTHING “CHOKES 
able for car radio, etc., 16/6. E ~ ee m. 5 H., 100 ohms... 
VIBRATORS. Oak and W | | Primaries 200-250 v.50 cls ee” coe eee ohms .......... ii 
bog psy coll yoy yeaa | 120 v.40 mA BOS we de mn Wd 30 hanmanosiess: a 
. 8/9. | 120 v, 40 mA, 5-0-5 ve L a aeons ajo | oo A> 10 H. 350 ome .............- 36 | Terms 
Vi SOA ois. 9/11 | 1 amp.'0.5 H., 400 RRS ai | @ 2/9 
A eer 6/6 Open | 
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LINEAR 


TERMS ON 


etc. 


PORT 


30 WATT AMPLIFIER. 


Type 807 output valves are used with High 
Quality Sectionally wound output trans- 
former specially designed for Ultra Linear 
operation. Negative feedback of 20 D.B. in 
main loop. CERTIFIED PERFOR- 
MANCE FIGURES ARE EQUAL TO 
MOST EXPENSIVE UNITS AVAIL- 
ABLE. Frequency response + 3 D.B., 
30-20,000 c/cs., Tone Controls + 12 D.B. at 
50 c/cs., + 12 D.B. to — 6 D.B. at 12,000 
c/cs., Hum and noise 70 D.B. down. Good 
quality reliable components used. Chassis finish 
blue hammer. Overall size 12 x 9  9in. approx. 
Power consumption 150 watts. For A.C. mains 


200-230-250 v. 50 c/cs. Outputs for 3 
and 15 ohm speakers. EQUALLY SUIT- 
ABLE FOR THE CONNOISSEUR OR 


G GUITA 
BANDS,GARRISON THEATRES, 


We can supply Microphones, Speakers, etc., at keen cash 
prices or on terms with amplifiers. 
ENQUIRIES INVITED 


LINEAR LT/45 HIGH 

COMPLETE with POWER PA‘ 
Aspden, Brennell, etc., “a. State e 
Chassis size 12-7-3in. Overall size 12-7- -6hin. For 200-250 v. 50 c/cs. AC. 
mains. Output for sang hs 3 ohm 


passe TAPE DECK AMPLIFIER 
d OSC. STAGE. Suitable for Collaro, Lane, 
make of 2 oO 


Only 15 millivolts input 


Negative feed-back 
3 D.B 50-11,000 c/cs. Facilities for record 
per second. Automatic equalisation at the turn of a knob. When switch- 


Unit supplied with maker's 12 months’ 
make which represents the same exceptional value. Leaflet 6d 


speaker. 
li output required from 
Magic Eye recording level indicator. Provision for feeding 


at 15in., 7tin or 3}in. 
ing from record to playback position automatic 
di tisation of heads is ass Separate 
gain and output controls. Valves type ECC83, 
ECC83, EL84, EZ80, EM34. Output 4 watts. 
ow of no other 
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—— 
oc | RS.C. A10 ULTRA 
o & i] 
amps, HIGH FIDELITY PUSH-PULL UNIT 
eter and EMPLOYING SIX VALVES. EF86, 
snail EF86, ECC83, 807, 807, GZ34. Tone 
ocia om Control Pre-amp stages are incorporated. 
Bag: 2 Sensivitity is extremely high. Only 12 milli- 
Doub volts minimum input is required for full 
ell pr ° output THIS ENSURES THE SUITA- 
el a BILITY OF ANY TYPE OR MAKE O 
ha me MICROPHONE OR PICK-UP. Separate 
4g Bass and Treble controls give both “‘lift” 
75/= and ‘‘cut” with ample tone correction for 
sins and long playing records. An extra input with 
is Can associated vol. control is provided so that 
soait 301, two separate inputs such as ‘“‘mike” and 
an hly gram., etc., etc., can be simultaneously 
3 nthiy applied for mixing purposes. AN OUTPUT 
ot SOCKET WITH PLUG IS INCLUDED 
FOR SUPPLY OF 300 v. 20 mA. and 
PLUs| | 63 ¥. 1.5 a. FOR A RADIO FEEDER 
00-240- UNIT. Price in kit form with easy-to-follow 
Ov 70 wiring diagrams. 
Cover as illustrated ay £10/19/ 6 
18/9 extra. carr. 10/- 
<ES Or Factory built with ‘ pM guarantee £13/13/-. 
19/6 ASSEMBLED UNITS. DEPOSIT 36/- -s -; monthly payments 
12/9 of 31/-. 
10/11 
6/9 
aa Truvox, 
6/9 
! required for full 
tilated, recording head. 
r. Size P A. amplifier. 
. BAT- 
MENT 
> FOR 1 Ready for use 
> post, GNS. Carr. 7/6. 
drilled 
d grey 
gs .005 COLLARO JUNIOR 4 SPEED RECORD PLAYER with 
> mfd. separate pick-up having dual point sapphire stylus. Brand 
ee new, cartoned. For 200-250 v. A.C. mains only £4/12/6. 
3 each Carr. 3/6. ; 
Ss STAAR GALAXY 4-Speed Auto-changers. Brand New 
51 x For A.C. mains 110-200-250, 50 r.p.s. 9 GNS. Carr. 4/6 
ves 90 Vv Las MINIATURE 3 WATT GRAM. AMPLIFIER 
7” lor 200-250 v. 50 c.p.s. A.C. Mains. Overall size only 6} x 4} 
and 2 v. xan. yey vol. and Tone Control with mains switch. 
Designed or use with any kind of si le player or record 
moothed changing unit. Output for 2-3 ohms euker Gacsmnsnea 12 
PLETELY months. Only 55/9. 
.T.BAT- | R8.C. AS 4-5 WATT HIGH GAIN AMPLIFIER 
\CCUMU- A highly sensitive 4- 
nected to valve quality amplifier 
for the home, small 
00-250 v. club, etc. Only 50 milli- 
_E FOR volts input is required 
for full output so that it 
.ECEIV- 8 suitable for use with 
» the latest high-fidelity 
ng 2 s. pick-up heads in addi- 
plete kit tion to all other types of 
ructiony, | mame sad pectic 
se,, 59/6, and Treble controls are 
provided. These give 
full long playing record equalisation. Hum level is negli- 
gible being 71 D.B. down. 15 D.B. of negative feedback is 
used. H.T. of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. is 
available for the supply of a Radio Feeder Unit or Tape 
Deck pre-amplifier. For A.C. mains input of 200-230-250 v. 
50 c/s. Output for 2-3 ohm speaker. Chassis is not alive, 
Kit is complete in mah detail and includes fully punched 
8/11 chassis (with baseplate) with the blue hammer finish, and 
point-to-point wiring diagrams and instructions. Anger 
17/6 value at only £4/15/-, or assembled ready for use 
extra, plus 3/6 carriage. Or Deposit 22/- and five monthly 
17/6 payments of 22/- for assembled unit. 
oe La R.8.C. A7 3-4 WATT QUALITY AMPLIFIER 
rimaries: A highly sensitive 4-valve amplifier using negative feedback 
a., 16/9; and having an excellent frequency response. Pre-amplifier 
a., 19/9; and Tone Control stages are incorporated with separate 


Bass and,Treble controls giving full tone compensation for | 


long playing records. Suitable for any kind of pick-up 
including latest high fidelity types. H.T. of 250 v. 20 mA 


and L.T. 6.3 v. | a, available for supply of Radio Feeder 
Unit, etc. ONLY 40 millivolts input required for full | 
output. Fully isolated chassis with baseplate. For A.C. 


mains 200-250 v. 50 cycles. 


aad instructions. Only £3/15/-, carr. 3/6 or factory built 
22/6 extra. 


Output for 2-3 ohm speaker. | | 
Complete kit of parts with point-to-point wiring diagrams | 


COLLARO 4-SPEED AUTO-CHANGERS 


With studio pick-up with turnover head. 
BRAND NEW. Cartoned, latest model. For 
200-250 v. A.C. m Very limited number. 


ains. 
Conquest 9/19/86. Continental 9 G@ns. Carr. 5/6. 


COLLARO RC54 3 SPEED AUTO-CHANGER 
As above unit but for normal 3-speed requirements. Brand 
new cartoned but for 110 v. 50 c.p.s. A.C. mains. So that 
the unit can be operated from normal 200-250 v. A.C. 
mains we are supplying free with every changer a suitable 
auto-transformer with input and output voltages clearly 


response | 


All ULTRA LINEAR 


12-14 WATT AMPLIFIER 


EW 1958 DESIGN HIGH-FIDELITY PUSH- 
PULL AMPLIFIER WITH ‘“ BUILT-IN” TONE 
CONTROL PRE-AMP. STAGES 
Two input sockets with associated controls allow mixing 
of “‘mike” and gram. as in Al0. High sensitivity. Includes 
5 valves, ECC83 ECC83, EL84, EL84, 5Y3, High Quality 


marked. Limited number only. 7 gns. Carr 5/6. 
PORTABLE CABINETS. Excep 1 
— ed Provision for speaker 


"9 12}in. 


Insi 
Depth Tin, pus lid Thin. - 69/6 
SPECIAL OFFER. Above cabinet LG3 ‘Amplifier 6}in. spkr. 
and Collaro Junior 10 GNS. or cage — Galaxy 4-Speed 
Mixer Changer, 14 GNS. Carr. 


LINEAR L45 MINIATURE — W. QUALITY AMPLIFIER. 
Suitable for use with Garrard B.S.R. or any other record 
ee ig unit and most microphones. Total negative feed- 

back 12 D.B. Separate Bass and Treble controls. For 
AC aan input of 200-250 v. 50 c.p.s. Output for we 

ohm speaker. Lg miniature Mullard valves 

only 6 x 5 x 5Sjin. high. Chassis fully isolated from aii 
Guaranteed 12 eg Only £5/19/6. Or Deposit 22/-, 
and five monthly payments of 22/-. Send 8.A.E. for leaflet. 


PLESSEY 
DUAL 
CONCENTRIC 
12in, P.M. 
SPEAKERS 


(15 ohms), consisting of a 
high quality 12in. speaker 
of orthodox design support- 
ing a small elliptical spea- 
ker ready wired with choke 
and condensers to act as 
tweeter. This high fidelity 
unit is highly recommended 
for use with our All or any 
similar amplifier. Rating is 
10 watts. Gauss 12,000 
lines. Price only £5/17/6. 
Or Deposit 13/- and nine 


| such as STRING B. 


monthly payments of 13/-, | 


32 THE 


Terms: 


0. 2/9 extra under £5 unless carriage charge stated. 


CALLS. 


—- LEEDS, 


C.W.O. or C.O.D. No C.O.D. under £1. Postage 1/9 extra an all orders under 


2. 


Full Price List 6d. Trade List 5d. 


Open to Callers: 9 a.m. to 5.30. p.m. Saturday until | p.m. S.A.E. please with all enquiries. 


| 
1 


| watts, 


| phones etc., 
LINEAR 


wound output transformer specially designed 
for Ultra —— operation, and reliable small condensers 
of current nufacture. INDIVIDUAL CONTROLS 
FOR BASS AND TREBLE “ Lift ” and “ Cut ” Frequency 
response +3 DB 30-30,000 c, Six negative feedback 
loops. Hum level 60 DB aoe ONLY 23 millivolts INPUT 
required for FULL OUTPUT. Suitable for use with all 
Cc 


makes and types of pick-ups and 
with the very best designs. For S§' ‘ANDARD or LONG 
PLAYING RECORDS. For MUSICAL INSTRUMENTS 
BASS, GUITARS etc. OUTPUT ee 
with plug provides 300 v. 30 m.a. and 6.3 v. 1.5. a. For 
supply of a RADIO FEEDER UNIT. Size pd kdb 12- on 
For A.C. mains 200-230-250 v. 50 c/cs. Output for 3 and 15 
ohms speakers. Kit is complete to last nut. Chassis is 
fully punched. Full instructions and point-to-point wiring 
diagrams supplied 
Only GNS. or factory built 45/- extra. 
Carr. 10/-. Lf required louvred metal cover with 
2 carrying handles can be supplied for 18/9. TERMS ON 
ASSEMBLED U: EPOSIT 25/6 and nine monthly 
payments of 25/6. Send S.A.E. for Illustrated leaflet 
detailing Ready-to-assemble Cabinets, 


Speak Micro- 
with cash and credit terms. 


akers, 
“DIATONIC” 10-WATT HIGH FIDELITY 
AMPLIFIER. Incorporating pre-amp. For A.C. mains 
input 200-230-250 v. 50 c.p.s. A compact attractively 
finished unit with two separately controlled inputs and 
outputs for 3 and 15 ohms speakers. Separate Bass and 
Treble controls. Five latest type miniature Mullard valves. 
Only 12 Gns. Send 8.A.E. for leaflet and credit terms. 


W.B. “‘ STENTORIAN ” HIGH FIDELITY P.M. SPEAKERS. 
HF 1012, 10 watts 15 ohm (or 3 ohm) speech coil. Where a 
really good quality speaker at a low price is required, we 
highly recommend this unit with an amazing performance. 
£4/10/9. Please state whether 3 ohm or 15 ohm required. 


P.M. SPEAKERS. 2-3 ohm 5in. Goodmans 17/9. 7 x 4in © 
nee 19/9, Shin. a 19/9, 8in. Rola, 19/9, 8in- 

/9. 10-6in. Elliptical 
28/9. 12in. 


Plessey 3 ohms 10 


12,000 lines, 59/6. 


SUPERHET RADIO FEEDER UNIT 

Design of a high quality Radio Tuner Unit (specially suitable 
for use with any of our Amplifiers). A Triode Heptode 
F/changer is used, Pentode I.F. and double Diode Second 
Detector, delayed A.V.C. is arranged so that A.V.C. dis- 
tortion 1s avoided. The W Ch. Sw. incorporates Gram. 
position. Controls are Tuning, W. Ch., and Vol. Output 
will load most Amplifiers requiring 500 mv. input a 
- Ae location. Only 250 v. 15 mA. H.T. and L.T. 

6.3 v. 1 amp. required from avaplifier. Size of a path 
9-6-7in. high. Send 8.A.E. for illustrated leaflet. Total 
building cost is 24/15/-. Point-to-point wiring diagrams 
and instructions, 2/6. 
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z (RADIO) LIMITED 


Phone: GERRARD 8204/9155 


a Cables: SMITHEX LESQUARE 
~~ 3-34 LISLE STREET, LONDON, W.C.2 


AVO MINOR LEATHER CASES. _ Brand 


7/6 h. PIP I AMERICAN MULTI-RANGE _ TEST- LF. ALIGNMENT OSCILLATORS 
new 7/6 eac /P W/-. METERS. 1,000 ohms per volt. 400 micro- A laboratory instrument, three ranges 455, 
AVO MODEL 7 MULTIPLIERS. Extends amp basis movement. Ranges: volts, A.C. 465 and 475 kc/s., with dial readings of 
1,000-volt range to 4,000 volts. New, boxed, or D.C. 2.5, 10, 50, 250, 1,000 and 5,000 v. +10 ke/s. on each range. 
5/6 each. P/P. I/-. D.C. current. 1! ma., 10 ma., 100 ma. and 465 kc/s. crystal check. 30% internal modula- 
MUIRHEAD VERNIER DRIVES. Brand lamp. Ohms. 500, 100 k. and | meg. Deci- tion at 150 or 400 cycles. Variable attenuation 
new 7/6 each. P/P. |/-. bels, m = my +69. The — is _— nal microvolt to f volt, | DB > 100 DB. 
in polished wood case complete with test volt A.C. operation, supplied brand 
U.S.A. RADIO CITY VALVE TESTERS. prods and instructions. As new, tested new, boxed, £15 each, P/P. 10/-. 
Brand new ancoj2s0 a nS with before despatch. £5/19/6 each. P/P. 3/-. 
instructions. v. . Operation. bent 
; CAMBRIDGE INSTRUMENTS CURRENT an 
Persie Ost type valves €8/19/6 each. | /AVOMETER MODEL D. Another large | TRANSFORMERS. Input 50 cycles, 300. 150 cont 
series Avo. Incorporates 10 D.C. volt ranges, or 75 amps. Output 15 amps 2.5 KVA. Brand ae 
FURZEHILL CRYSTAL CALIBRATORS. 150 mv. to 1.5 kv. 8 A.C. volt ranges, 7.5 v. new and boxed. £4/19/6 each. P/P. 4/-. LT. 1 
Includes 6 valves and | me/s. Xtal, giving pips to 1.5 kv. 8 D.C. current ranges, 15 ma. to 200/25 
at 10,100 and 1,000 kc/s. Battery operated, 30 amps. 6 A.C. current ranges, 75 ma. to ADVANCE CONSTANT VOLTAGE 24 or 
2 v. and 120 v. Brand new and boxed 59/6 each. | 15 amps. Resistance ranges, | k. and 10k. | TRANSFORMERS. Input 190 to 260 volts. 2, 20 
P/P. 3/6. Supplied in perfect order, with instructions A.C. 50 cycles. Output constant at 230 volts. 12/6 e 
W.1191 WAVEMETERS. Portable precision | and leads. £8/19/6 each. P/P. 4/-. Max. rating 150 watts. Supplied brand new in D.C. /; 
battery operated frequency check meters, original crates. €8/10/- each. P/P. 5/-. 24 vo 
coverage 100 kc/s. to 20 mc/s. Supplied com- | WESTON MODEL 722 TESTMETER. 100 w 
plete with all valves and | me/s. Xtal and cali- An ideal bench or portable instrument. METER BARGAINS 
bration charts. £5/19/16 each. P/P. 6/-. HT pgey rey AC. *. ae volt ranges, % microamp, 2¢in. PJ.M.C..........06 4 6-V 
MODEL I160A TPUT -2 Vv. to |, volts. -C. current ranges, | microamp, 2$in. f.m.m.c.......... Out 
PETER incoroernes Png MB ot 100 microamp to 500 m/a. A.C. current, 500/0/500 microamp, 34in. F.M.M.C.... 49/6 uses 
0-25 mW. Meter multiplier, .01-.10-1.0-10- 500 ma., | amp., 5 amps. Resistance, 100 500/0/500 microamp, 2$in. PJ.M.C....... 19/6 and 
100. Impedance matching, 2.5-5-100-125-150- ohms, | K., 100 K. and 10 meghom. Supplied 50/0/50 microamp, 2tin. F.M.M.C....... 69/6 
600-4,000-8,000-10,000-20,000 ohms. Supplied thoroughly tested in geo _ floors volts mag PMID Mosc cosessascoces eoee ise CRY: 
j . : : s 3 case with ‘nstructions and leads. = ma., 2in. PLT : iB fs 
a fetal boxed and tested, £14/10/— each aa: WP. a 200 ms Shin EMMG. HP Sensit 
AUDIO BEAT FREQUENCY OSCILLA oe . rieton “6 a 
I - -5 amp., 2in. * ° . 
TORS. Frequency coverage 0 to 10 ke/s., with tow Pe pe = ue Mla er 7.5 amps. 34in. PJMI............ - 10/6 por 
separate 50 cycle check point. O/P impedance ‘ I) cireui Mire . 4 300 volt A.C., 2¢in. F.M.MLI.... . ree ys 
10 or 600 ohms. Built-in monitoring voltmeter. | Meter lor all circuit tests, continuity an 4 KV. electrostatic, 3$in. F.M.........0-.- 59/6 
; polarity tests. Supplied brand new, unused, 

Se eens volts Ae ee ie ccc | complete with leads, only 59/6 each. P/P. 3/-. 12-V¢ 
ero in good working order. /19/6 eac MARCONI ocM. SIGNAL GENERATOR. miral 
; : onsisting of signal generator and power supply § 
MARCONI VALVE VOLTMETER TF.428B/I. COSSOR DOUBLE unit TF-854 and TF-853. Frequency cove in go 

5 ranges, .10 to 150 v. Brand new in original 9.1 to 10.7 centimetres. Operation 200 00/280 

transit cases with spares. £22/10/- each. P/P. 7/6. BEAM OSCILLOSCOPE volts A.C. Supplied brand new in original tran- = 
WAYNE KERR INSULATION TEST TYPE 339 sit cases with instructions. £100 each. P/P. £2. 
SETS. No. 5. 200/250 v. A.C. operation, Operation 


giving a variable output of | KV. to 5 Kv. 
A.C. or D.C., calibrated on 4in. meter. 
Supplied in good working order complete 
with EHT probes. £9/19/6 each. P/P. 10/-. 


110/200/250 BENDIX COMMAND TRANSMITTERS. 
voles. A.C Complete with all valves and Xtal. Frequency 
120 watts. coverage 2.1 to 3 mc/s. Only 22/6 each. P/P. 2/6. 


Time Base 10 


positions. 6 AVO BATTERY ELIMINATOR POWER 
MARCONI TF-643 SUB-STANDARD | 
WAVEMETERS. Frequency coverage 20 to 550.000 Hn PACKS. Operation 200/250 volts A.C. 
300 mce/s. in 4 bands. Supplied as new with all Amplifier 10 Output 1.4 volts at 300 ma. and 67 volts 
coils and calibration charts.  £19/10/- each. oe, te at 10 ma. Stabilised by VS70, whole unit 
P/P. 6/-. 2.000.000 fully fused. Size Shin. x Sin. x 34in. Ideal 
, g for personal battery sets, etc., supplied 
TRIPLETT 4in. 100 MICRO-AMP METERS. Cpe SENT brand new in maker’s cartons. 39/6 each. 
Square face, flush fitting. Already scaled YiLY231" ' P/P. 2/6. 
ohms, volts and m/a.s. Ideal for test meter, ty "a8 a g 
new, boxed at £3/19/6 each, P/P. 1/6 rms. X. 2.25 5FT. P/O RACKS. Standard |9in,, “U” 5/6; 
v.D.C. By. channel. 59/6 each. P/P. 12/6 swin; 
SPECIAL OFFER ‘i AMERICAN COMBINED VALVE oe 
OF MARCONI SIGNAL GENERATORS ee F ! = 
TF-517. Frequency coverage 16 to 58 mc/s. Se at sates eee ee TESTER AND MULTI-RANGE TEST- : 
and 150 to 300 mc/s. Operation 200/250 volts P/P. £1 F . METERS. Brand new and boxed, com- Res 
A.C. Supplied in good condition at the same plete with carrying case and instructions. rie 
ridiculous price of €12/10/— each. P/P. £1. Will test all standard American type valves P/F 
UNIVERSAL AVOMINOR TEST- and incorporates on the same panel a multi- ce 
R.115S COMMUNICATION RECEIVERS. METERS. Small, compact, accurate in- range meter with the following ranges: ae 
New issue, in new condition, fitted with super strument. Resistance measurements from 0-1 KV. lag 0-10 megohms resistance, ED 
slow motion drive. Supplied thoroughly checked 0 to 20 k. ohms. D.C. volts from 0 to 500 v. 0-500 m/a. D.C. current, 0-100 mfd. capacity. PI 
and reception tested. £8/19/6 each. P/P. 6/-. A.C. volts from 0 to 500 v. D.C. current Only eiajt7e, P/P. 7/6. pe 
R.1155 SUPER SLOW MOTION DRIVES. from 0 to 500 ma. Supplied in perfect working giv 
Improved version as fitted to Model L and N. order, complete with leather case and tw 
Suitable for Model A, etc. Brand new 12/6 each. leads. £5/10/- each. P/P. 2/6. SPECIAL OFFER 45 
= eh GEC. SELECTEST MULTI-RANGE | | Ne Id Mill TRANSTITTER RECEIVERS. =. 
-E.&. “ °. k T Ss - i] Wr 
PORTABLE PRECISION pr oct -—" Rn wegen 0 — Complete with all valves, wy coverage a 
VOLTMETERS meg ohm. D.C. volts from .15 v. to 1.5 kv. 200 8 mcjs. Gf- each. FIP. 10) 8,( 
Limited number only available. 60 
Brand new and box- A.C. volts from 7.5 v. to 1.5 kv. A.C. cur- 
ed instruments by rent from 75 ma. to 15 amp. D.C. current pe 
fence wandleceer~ from 1.5 ma. to 30 amp. Incorporates safety POST OFFICE TELEPHONE HANDSETS. 
er Housed in cut-out. Supplied in perfect working order, Standard type, brand new and boxed, 12/6 each. 
polished teak Case: complete with leads. £9/19/6 each. P/P. P/P. 1/3. 
oving iron move- 3/6. 
ment reading A.C. or AMERICAN TRIPLETT MULTI-RANGE 
D.C. volts on 2 EVERSHED AND VIGNOLES WEE TESTMETERS. A small compact instru- 
ranges. 0-160 v. and MEGGER 500 VOLTS. Special release, ment with the following ranges: volts A.C. 
0-320 v. Sin. mirror brand new and unused, complete with 10 to | KV. Volts D.C. 10 to | KV. Current 
ay Accuracy with- leather carrying case, only £12/10/- each. D.C. 10 ma. to 500 ma. Resistance 300 ohms 
) —_ n 2%. Supplied ata P/P. 2/6. Also avilable, secondhand models, to 250 k. ohms. Supplied in perfect working 
fraction of original case. "Only £5/19/6 each. but perfect working order, complete with order complete with leads. £4/17/6 each. 
P/P. 3/6. leather case, £8/10/— each. P/P. 2/6. P/P. 2/6. 
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AMERICAN DESK TELEPHONES. 
Complete units with handsets, bells and 
junction box. No dials, but can be fitted. 
Can be used on normal G.P.O. lines. Sup- 
plied brand new and boxed, 59/6 each. 
P/P. 3/-. English type also available, but 
with green handset, 49/6 each. 


SPECIAL OFFER 


OF ALKALINE NIFE ACCUMULA- 
ORS. Bank of 10 cells giving 12 volts 
45 A.H. Unused in wooden crates. Only 
_ each. Also available, banks of 9 
cells. £4/19/6 each. P/P. 7/6 both types. 


JOHNSON TX. CONDENSERS. Brand 
new and boxed, 500 pf. variables. 15/6. P/P. 
I/-. Also new, boxed, 24in. variable inductances 
by Johnson. 22/6. . 2/6. 


AR.88 WAVECHANGE SWITCHES. Spare 
for Model D. Ceramic, 8 bank, 6 pos., complete 
with all screens. Brand new. 17/6 each. P/P. 2/6. 


2-VOLT 3 A.H. ACCUMULATORS. Exide, 
brand new, unfilled, 2/— each. P/P. 9d. Block of 
12, wired as 24 v., 21/-. P/P. 4/6. 


MUIRHEAD PRECISION sTUD 
SWITCHES. Brand new and boxed. 4 
banks, each bank 24 position. Heavy duty 
contacts. Only 17/6 each. P/P. 1/6. 


RCA. ET.4336 PLATE TRANSFORMERS. 
Special release, brand new in original maker's 
transit cases. Primary tapped to 250 volts 
50 cycles. Secondary 2,000/0/2,000 voits 400 
ma., hes 1,500/0/1, 500 volts. Price £12/10/- 
each 


EDDYSTONE MAINS POWER 
PACKS S.441B. Supplied brand new and 
unused. Input 200/250 volts. Output 300 
volts 200 ma. and 12 volts 3 amps. Double 
choke and condenser smoothed, 5U4 rectifier. 
Housed in grey metal case, fully fused, in- 
dicator, etc. nly 49/6 each. P/P. 6/-. 


L.T. TRANSFORMER BARGAINS. Type |. 
200/250 volt input. Output tapped 3, 6, 9, 12, 
24 or 36 volts 5 amps. 35/- each. P/P 3/-. Type 
2. 200/250 volt input. Output 12 volts 5 amps. 
12/6 each. P/P. 2/-. 

D.C./A.C. ROTARY CONVERTOR. input 


24 volts D.C. Output 230 volts 50 cycles A.C., 
100 watts. Unused. 92/6 each. P/P. 5/-. 


6-VOLT VIBRATOR POWER PACKS. 
Output 120 volts 30 ma. Fully smoothed, 
uses standard 4-pin Mallory vibrator. New 
and boxed. 12/6 each. P/P. 2/6. 


CRYSTAL MICROPHONE INSERTS. 
Sensitive, ideal for amplifiers, tape recorders, 
etc., 4/6 each. P/P. 6d. 


POST OFFICE 20-WAY TELEPHONE 
JACK BOARDS. Standard fitting, brand new 
and boxed, 15/- each. P/P. 1/6. 


12-VOLT MOBILE AMPLIFIERS. Ex Ad- 
miralty. Separate mic. or gram inputs. Output 
10 watts, matched to 3, 15 or 600 ohms. Supplied 
in good working order. £8/19/6 each. P/P. 5/-. 


HEAVY DUTY SLIDER RESISTANCES. 
lf ohm 12 amp. 6/6 each. P/P. I/-. 


300FT. COPPER AERIAL WIRE. Ex U.S.A. 
Brand new. 3/6 reel. P/P. I/-. 


AMERICAN GEARED MOTORS. 
American 24 volt D.C. motor with built-in 
precision gearbox giving twin outputs 20 
r.p.m. and 6r.p.m. Will also ~~ on I2v. 
iving reduced outputs. Size Jin. x Idin. 
Sra a tin. Supplied brand new only. 


19/6 each. 


SMOOTHING CHOKE BARGAINS. _IO0H. 


‘ 6; 5H. 21 : 
5/6; 20H. 120 ma., 10/6; S5OH. 120 ma., 15/6; 
swinging choke 3.6-4.2H. 250 ma. 10/6. P/P. 
I/- to 2/6. 


A.C. MAINS VOLTAGE REGULATOR 
TRANSFORMERS. Input 230 volts. 
Output variable from 185 to 250 volts at a 
max. rating of 24 amps. Ideal for laboratory 
use, etc., supplied as new. £15 each. P/P. 10/-. 


MODULATOR 67 


A wonderful 
complete 
A.C. mains 
power pack 
containing 
the follow- 
. | compon- 
ents. Transform- 
er 350/0/350 v. 200 ma. 

6.3 v.6a.5v. 3a. Input 230 v. 
200 ma., choke, 5Z4 rectifier. Paper and 
electrolytic smoothing condensers. i 
other useful valves. Hundreds of com- 
ponents including switches, pots, condensers, 


resistors, etc. Supplied brand new with 

covers. 

SPECIAL REDUCED PRICE 39’6 each 
P/P. 7/6 


HEAVY DUTY MAINS ISOLATING 
TRANSFORMERS. Specifications: Primary 
230 volts 3 amps. Secondary 230 volts 3 
amps (service rating, OK 5 amps.). Ideal for 
laboratory or workshop use. Supplied 
brand new in original transit cases. £6/10/- 
each. P/P. 10/-. 
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AMERICAN ROTARY TRANSFORMER 
Models available for either 6 or 12 volt D.C. 
input Output 250 volts 80ma. Ideal for car 
PP 3) or razors etc., new and unused 22/6 each. 


AMERICAN SUPER LIGHTWEIGHT 
HEADPHONES. Res. 50 ohms. Fitted 
with rubber earmoulds to fit inside the ear. 
Extremely good quality, ideal for com- 
munication receivers, etc. New and boxed. 
15/- pair. P/P. I/-. 


12-VOLT MIDGET ROTARY TRANS- 
FORMERS. Type H.T.II, size 44x23in. Out- 
Pe = volts 30 ma. New and boxed. 22/6. 


BARGAIN GRAM MOTORS. Garrard 
centre-drive motors complete with turn- 
tables. 200/250 volt A.C. Adjustable mech- 
yd from 0 to 45 r.p.m. Only 22/6 each. 


|-. 


“Cc” CORE TRANSFORMERS 
Special offer, all brand new and boxed. 
All types have 230 volt 50 cycle input. Type |. 
510/0/510 v. 300 ma. 375/0/375 v. 100 ma. 6.3 v. 
9a. 2x63 v.2a. 2x63 v. la 63 v. 1.5 a. 
6.3 v. Sa. Sv.3a., 82/6. hig 7” Type 2. rd 
0/450 v. 250 ma. 2x63 2x63 v. 
5 v. 4a., 65/-. P/P. 4/6. “Tyee 3. 450/0)450 1 
220 ma. 6.3 v.6a. 63 v.3 a Sv. 7 
+p 4/-. ps 4. 350/0/350 v. 400 ma. 25 v. I a. 
5a. 63v.5a. 63v. 1a. Sv. 4a, 65) 
ae 4/6. "Type 5. 360/0/360 v. 200 .¥ '360/0/ 
360 v. 65 ma. 6.3 v. CTS5a. 63v.CT2a. 63 v 
Sa. 5v. 4a. 5v.3a., 65/-. P/P. 4/6. Type 6. 
3850 v.5 ma. 4v.25a. 4v. 1 a., 52/6. P/P. 
pe 7 1250/0/1250 v. 5.5 ma. 6.3 v. I a. 
a 4v. 1 a., 42/6. P/P. as Type 8. 
2 6. 4 


- x 6.3 v, 3v. 2a. 
v. | a., 45/-. ‘PIP. 516. ‘tos 3. 
3 Vv. a 5 a., 32/6. P/P. 2/-. 


AMERICAN AUTO TRANSFORMERS. 
110/230 volts. 40 watts. Small size, fully 
shrouded. Ideal for instruments, shavers, 
etc. Brand new, boxed, 12/6 each. P/P. 1/9. 


FERRANTI POTTED FILAMENT TRANS- 
FORMERS. Hermetically sealed, ceramic ter- 
minations. All new and boxed. Type |, 200/250 v. 
input. Output 6.3 v. CT. 5.6 a., tapped 5 v. 6.3 v. 
CT. 4.8 a. tapped 4 v. 6.3 v. CT. | a. tapped 4 v., 
19/6 each. Type 2. Input 200/250 v. Outputs, 


4 v. 63 v. CT. 9 a. 63 v. CT. 6 a., 15/6 each. 
P/P. 2/— each type. 


INSTRUMENT POTENTIOMETERS. Brand 
new Colvern type. 100,000 ohms, 10 watts, 3tin. 
dia. Ideal for bridges, etc., 10/6 each. P/P. I/-. 


GOODMAN’S iI2in. HEAVY-DUTY 
LOUDSPEAKERS. 15 ohm speech coil. 
1S watts rating. Brand new in sealed car- 
tons. £5/15/- each. P/P. 5/-. 


MIDGET RECORDER MOTORS. Size 
14x 1x2din. Operates from 4.5 to 24 v. 
D.C. Fitted with reduction gear. New and 
boxed. 12/6 each. P/P. I/-. 


MARCONI SIGNAL GENERATOR 
TFI44G 


Frequency coverage 85 kc/s-25 me/s., supplied 
reconditioned and guaranteed, £65 each, 
P/P. £1. 


EX NAVY SOUND-POWERED TELE- 
PHONES. This type requires no batteries 
to operate and can be fitted in moments to 
give complete inter-communication between 
two points. Hand generator calling. Only 
45/- each. P/P. 4/6. 


RCA. OUTPUT TRANSFORMERS. 
Completely potted. Centre-tapped primary, 
8,000 ohms. Secondary tapped 3, 7.5, IS or 
600 ohms. Separate feedback winding. 15 
watts rating. Suitable for 6L6, EL84, etc., 


unused, 27/6 each. P/P. 2/-. 


HEAVY-DUTY AUTO TRANSFORM- 
ERS. Ex Admiralty, made to highest speci- 
fication. Tapped from 70 volts to 230 volts in 
10 vole steps at 600 watts. OK for 750 watts. 
Brand new, only 69/6 each. 


EDDYSTONE MAINS 
POWER PACKS 


Supplied brand new and unused. Mains 
input 200/250 volts. Output 175 volts 60 
ma. and 12 v. 2.5 a. Double choke and con- 
denser smoothed. 5Z4 rectifier. Housed in 
grey metal case. Only 32/6 each. P/P. 3/6. 


DYNAMO EXPLODER UNITS Used 
for detonating explosive charges. Opera- 
tion is by hand generator, giving 1,800 volts 
across output terminals. Ideal also as photo 
flash. Brand new, only 29/6 each. P/P. 3/-. 


POST OFFICE JUMPER LEADS. Fitted 
with 2 standard jack plugs, brand new, 3/-. 


P/P. 6d. Panel jacks to fit 9d. 
A he 


aes AND MODEL TRANSFORM- 


|. Pri. 200/250 v. Sec. 3.5, 9 or 17 v. | amp., 9/9. 
2. Pri 200/250 v. Sec. 3.5, 9 or 17 v. 2 amp., 14/3. 
3. Pri. 200/250 v. Sec. 3.5, 9 or 17 v. 4amp., 16/6. 
Postage 1/6 all types. 


L.T. METAL RECTIFIERS. Full wave and 
bridged. 12 v. | amp., 6/3; 12 v. 2 amp., 9/3; 
12 v. 4amp., 13/9; 24v | amp., 12/6; 24 v. 4 amp., 
22/6; 36 v. 4 amp., 27/6. P/P. i/- all types. 


TAYLOR 6in. 50 MICRO-AMP METERS 
Square face, flush fitting. Scaled 0-25 M/W. 
Brand new, boxed, £5/19/6 each, P/P. 2/-. 


MINIATURE H.T. TRANSFORMER. input 
220/240 v. Output 220 v. 25 ma. 6.3 v. | a., new, 
10/6 each. P/P. I/-. Midget contact rectifier to 
match, 


MINIATURE SLOW MOTION DRIVES. 
Dia. I#in. 180 deg. scale calibrated 0-100. 
For tin. spindles. New and boxed 7/6 each. 


P/P. I/-. Larger type available 7/6 each. 


oa LIMITED 
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PETROL ELECTRIC 
CHARGING SET 

12/18 volts, 80 watt. Ideal battery 
charging unit or for Field Days. 
Size 14} x 7?in. Weight 46lb. 


Brand new, with complete set of 
running spares and canvas cover. 


£1110 0 


Packing and Carriage 


Plus 10/- 


ROOM 
THERMOSTATS 


By well-known manufacturer. 
Made to control loads up to 
15 amps, 200-250 volts A.C. 


CHARGING 


Temperature range 50-80 

deg. F. Brand new. Cream RECTIFIERS 
finish with installation in- 12 volt 4 amp Full Wave. 
poner 15s. Od. 12s. Od. 


Plus 2/- Postage and Packing Plus 1/6 Postage and Packing 


BINOCULAR TYPE INFRA RED 
VIEWING EQUIPMENT 


Complete with EHT supply operating from 12 volt D.C. Orig- 
inally designed for night driving. Complete with cleaning fluids and 


canvas carrying cases. 
Packed in transit Cases... ...ccccccccce £3 10 0 Carriage 7/6 


70 cm. TEST GEAR 


Owing to a socemt LARGE 
release of TS.184 A/AP Test 
Sets we are now ‘able to Ne 4 


this 
the amazingly | Corvage 
low price of 57) 6 

Supplied new in original 5 nel 
case complete with 24-page hand- 
book containing simple conversion 
for Signal Generator, circuit dia- 
grams and illustrations. 

Resonant cavity wavemeter, 
calibrated 400-430 Mc/s. 
Tuning stops adjustable 
to any 30 M¢e/s. band 
within 400-470 Mc/s. 
coverage. Calibrated scale 
rack and pinion drive piston 
input attenuator—and alternative fixed coupling loop input pro- 
vides facilities for use as a signal generator. ae lig ** Telescopic 
probe antenna” 6J6 Detector and Monitor amplifier, 2-600 ohm 
phone jacks for modulated signals. Panel output terminals for metering 
6]6 output current. Power required 6 volts at 300 m/A and 30 volts 
at 0.5 m/A 


SIGNAL GENERATOR AND WAVEMETER (323, 


Seger of signal generator: 140 to 240 Mc/s. Accuracy + 0.5 
Mc/s. Frequency of Heterodyne Wavemeter: 155 to 255 Mc/s. 

Accuracy +.02 Mc/s. Containing VR.135 and 4-VR.91 5 meg. 

Power requirements: 6.3 volts and 120 
Unit housed in copper lined wooden case. Size: 15}in. 

. 144in. In good used a, £2/10/-, 

Plus 10/- Packing and Carriage 


crystal. Retractable aerial. 
volts. 
13in. 


RADIO ALTIMETER 


.5mA panel mounting meter, 3in. dia., 8in. 
circular scale. Large magnet. Scale easily 
removable leaving finished faceplate for 
recalibration. Basis for sensitive portable 


multimeter. Brand New. Boxed. 
Post Free 7s. 6d. 


TYPE 173 POWER UNIT 


24 volt D.C. Input, 120V, 4 

mA Output. Containing 4a , 
Vibrator no 
Vibrator. Two 120 Volt Selen- 
ium Rectifiers, Chokes and ‘4 
Condensers. Size 10}in. xX 6in. 


Price 10S, post paid. 


F.M. RECEIVER ARR.3 


Frequency: 60 Mc/s. Requires only a simple conversion to B.B,C, 
F.M. Transmissions. 


Valve Line-up: 1st RF 12SG7. 2nd RF 12SG7. Mixer 12S8G7, 
Osc. 12SG7. 1st IF Amp 12SG7 2nd IF Amp 12SG7. Limiter 
12SG7. Det 12H6. Ist AR Amp. 12SQ7. O/P 12A6. 2—12SH7’s 
AFC. Magic Eye 12U5G. $6 0 0 
Circuit diagram supplied 


Plus 7/6 Packing and Carriage, 


AN/APN.1 TRANSMITTER/RECEIVER 


ew approx. 400-485 
R.F. TRANSMITTER. Op. 
erating {67.42 cm. (445 Mc/s), 
with a band width of 40 Mes, 
Modulation of its carrier is 
by means of a moving coil 
Transducer. 
, Two 955 (VT.121) valves, 
quickly converted for Radio 
control and 70 cm. 
RECEIVER. Tuned to the Transmit- 
ting frequency. Two 9004 valves, 
A.F. AMPLIFIER. An audio frequency 
amplifier R/C coupled, =i two 12SH7’s 
and one 12S17 valves. The AN/APN.1 has a 
vast amount of useful components a 
3 Relays one being a 4 pole change over type 3 off 1 megohm. 
per cent Resistors (wire wound), Potentiometers, dynamotor, a 
the following valves: 3 12SH7’s; 1 12SJ7; 1 VR, 150/30 (OD. 3) and 
2 12H6’s making a total of 14 valves in all. £1 10 0 
EY k.6050500456644510400 005 Shae ee 

Plus 7/6 Packing and Carriage 


‘S$’ BAND PRECISION WAVEMETER 


2900 to 3150 Mc/s. TEST SET 288 A.M. Ref. 10SB/6161 


Comprising exceptionally rugged silver-plated Wavemeter Type 
1665, resiliently mounted and directly tuned by 7{in. dia. calibrated 
micrometer with 6}in. thimble scale. Temperature correction for 
micrometer attached. Resonance indicated on 100 microamp meter, 
Equally suitable for laboratory using milliwatt powers or, with loose 
coupling, for high powers. UR21 connecting cable and coupling 
probe supplied. Brand new in robust moisture-proof £1 5 0 0 
case with jacking-off screws and tool.............. 


Plus £1 Packing and Carriage 


SIGNAL GENERATOR. 600—1200 Mc/s 


Test Set 281, Ref. 10SB/6152. Operates from 230 volt 50 cycle Mains, 
In case 14in. x l4in. x — Fitted 1lin. Dia Parabolic Aerial and 
Perspex Radome. 0 (Mazda Osram E.1368). Oscillator in 
Precision Cavity. = hl and 6X5 Rectifier. 

—" I 23 I ese A —_ B.B.C. Television 654 Me/s 
band. irect Dial reading Wide Band. 

Brand New £22 10 0 

Carriage Paid 


SIGNAL GENERATOR TYPE 52A 


Frequency: 6 to 52 Mc/s. Internal Power Pack 230 volt 50 c/s, or 
80 volts 200 c/s. 
Brand new condition with 4 calibration charts in transit case, with 


leads and accessories. £10 0 0 


Plus 10/- Packing and Carrioge 


MULTI-RANGE TEST METER 


Ranges: 0-1.5 and 0-3 volts; 0-60 milli- 
amps; 0-500 and 0-5,000 ohms. Ran 
can be easily extended. Readings are 
obtained quickly and easily on a very 
open scale. Size: 2} x33 x Siin. 8 6d 
Brand new with carrying strap S. . 
Plus 1/6 Post and Packing 


MAINS CHANGING TRANSFORMER 


(Admiralty Pattern) 230/100-110-130V. Separate primary and sec 
ondary with earthed screen winding between. ‘Totally enclosed in 
7in. x 6in. Xx 8in. black steel case with detachable lid exposing 
terminal block and tapping link. Secondary very conservatively 
rated at 0.44 amps. (core size 3 sq. in.). Tested - » £1 0 0 
OY. “WEE FU o.5 5 05456062 d 00 si0esanes 


Including resin and Packing 
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50 c/s. or 


ase, with 
0 0 


| Carriage 


and sec 
closed in 
exposing 
ervatively 


nd Packing 


Call at PROOPS for personal attention & satisfaction 
WALK AROUND AND INSPECT THE THOUSANDS OF ITEMS WHICH ARE 
SE NOT SHOWN IN OUR ADVERTISEMENTS ! t 


TRANSMITTER/RECEIVER No. 19. Mk. Il 


Frequency coverage 2 to 8 Mc/s. for R/T. MCW. CW. Superhet 
Receiver 465 kc/s. I.F.’s BFO, etc. Receiver line-up: 6K7 RF; 6K8 
Mixer; Two 6K7 I.F.’s; 6B8 Det. Transmitter line-up: 6K8 Mixer; 
VFO EF50 buffer; ADC EB34; 807 P/A. This unit incorporates a 
TX/RX 229 at 241 Mc/s. with a local range of 1 mile. 
Valve line-up: CV6. Two 6K7’s and 6V6. Also intercom set two 
nlve AF amplifier 6K7 and 6V6. 

nent tee as £3 5 0 


As new condition and American manufacture. 
Plus 10/- Packing and Postage 
RECEIVER 


Fully valved 
| 
TYPE R.1132A o 


Frequency 100-120 Me¢/s. 
li Valve Superhet. Valve 
line-up: RF. Amp. VR.65; 
Frequency Changer VR.65; 
Local Oscillator VR.66; 
Stabilizer VS.70; IL.F. Am- 
lifiers V.R. 53’s; B.F.O. 
V.R.53; Detector V.R.54; A.F. Am- 
plifier V.R.57; Output V.R.37 (6J5). 
Swithable A.V.C. and A.G.C. Variable 
BF.O. Circuit diagram supplied with each , . 
unit. Easily converted to receive Wrotham band with no alteration 
to wiring. Conversion instructions available to each purchaser. 
Size 19in. x 10in. x 10in. £3 7 6 
Standard Rack Mounting...........cceeseseees ‘ 

Packing and Carriage 10/- extra 


INFRA RED MONOCULAR 


Sealed unit incorporating push-button operated zamboni pile. 


stannic see BS ALERT £1. 0. 0. 


Carriage Paid 


THROAT MICROPHONES 


Focussing eyepiece. Brand new in stout hide (binocular 
type) case. . 


T.30. ' 
Including socket ..........+5+5 3s. Od. 
Post Paid 
CRYSTAL MIKE INSERTS Each ........ 4s. 6d. 
Post Paid 


ELECTRIC 
TIME SWITCH 


Beautifully made clockwork mechan- 
ism automatically wound by 6 volt 
Solenoid. The time switch can be 
set for any period between 30 
minu‘es and 44 days. This robust 
unit is housed in strong Bakelite 


case 4in. in diameter. 12s. 6d 
. es 
Post Paid 


GYRO UNIT AND INVERTER 


Inverter: 12 volt d.c. input 3-phase 190 cycle output. (These inverters 
tan be used successfully as 12 volt d.c. Motors for Models.) 
Gyro Unit: Operates on 3-phase output from Inverter. Peak speed 
11,400 r.p.m. Caged. Precision made equipment. 
These units are ideal for experimenting and demonstration purposes, 
Size: Inverter 4 X 4 X 3in.; Gyro 4in. dia. incl. cage. 
per par 12S. 6d. 
Plus 3/- Post and Packing 


SET OF 4 AIRCRAFT INSTRUMENTS 


l~Speed of sound (MACH) meter; 1—Rate of climb; 1—Air speei 
indicator; 1—Altimeter. 


Be pert ies inns cgstaetateiaeeen 10s. Od. 
Post Paid 
LN. 21a SILICON CRYSTALS 1s. 6d. 


Post Paid 


RECEIVER 
TYPE R.1392 


Frequency 95-150 Mc/s (2-3 
Metres). Air Tested 15 Valve 
Superhet. Valve Line-up: 
1st and 2nd R.F. Amp. VR.136 
(EF54); Ist Local. Oscillator 
V.R.65 (SP61); 2 Oscillator 
Multipliers V.R.136 (EF54); 3 
-F, Amp. V.R.53_ (EF39); 
AGC. 6Q.7. Output 6J5; Mut- 
ing V.R.92 (BA.50); Noise Lim- 
iter V.R.92 (EA.50); B.F.O. 6J7; Mixer V.R.136 
(EF.54); De Mod. 6Q7. Normally Crystal Controlled _ 
but can be tuned over 95 to 150 Mc/s, Power supply required: 240-250 
volts at 80 mA. 6.3 volts at 4 amps. Size 19x 10in. x 10in. Standard 


Rack Mounting. £6 19 6 


Complete with valves and ciscuit diagram.......... 


Packing and Carriage 10/- extra 
DESYNN TYPE ANTENNA 
or Beam position indication system 


This comprises a transmitter unit and Indicator which will operate on 
12 or 24 volts D.C. and will indicate with instantaneous and smooth 
pointer movement. The Transmitter is a specially designed potentio- 
meter and will operate the receiver on a simple three-wire system and 
the receiver in this instance is calibrated in gallons but dial could be 
easily altered to indicate a 360 deg. sweep. Transmitter 12s 6d 

and receiver with full instructions..............+.++ e . 

Plus 2/- Packing and Carriage 


TANNOY SPEAKERS 


External 8 watt unit 7 
complete with mat 
transformer. New 


ohms impedance 


"£1 0 «0 


er 


Plus 3/6 Postage 


HIGH RESISTANCE EARPHONES 


2,000 ohm single units.......... ‘esen 


hseaped eins 3s. 6d. 


Plus \{- Postage and Packing 


Post Paid 
BALANCED ARMATURE EARPHONES, Od. 


High Resistance (Complete Head Set) ..........--000+ 
AN/APN.1 TRANSDUCER 


This Unit consists of Magnet and Coil which 
is attached to an aluminium diaphragm sus- 
pended freely and perforated to prevent air 
damping. Mounted on a ramic cover 


which sits over the diaphragm is a form of 
2-gang capacitor which has a swing from 
10-50 pF. 

The above unit is used as part of Wobbulator 
page 252 of the June, 1956, 


7s. 6d. 


Post Paid 


described on 
“ Wireless World.’ 


ASTRO COMPASSES 


New and Boxed £1, plus 3/- postage and 
packing. 


1.F. AMPLIFIER UNIT 

460 kc/s. with IT4. Brand New and Boxedi 
Fully Screened in plug-in Box. Size 2tin. x 
lin. xX 4}4in. With circuit. 10s. Od 


Plus \/- Postage and Packing 


All these fine offers are on display at 


PROOPS BROS |". 


DEPT. ‘B’ 


XUM 


OPEN ALL DAY 


52 TOTTENHAM COURT ROAD, LONDON, W.1I. 


Shop and Head Office enquiries: 
Telephone: LANgham 0141 


Shop hours 9 a.m. to 6 p.m.—Thurs. 9 a.m. to | p.m. 
Carriage prices quoted apply only to England and Wales. 


SATURDAY 


WIRELESS WORLD 


Marcu, 1958 


146 
AC6PEN 6! 
AC/TH1 34 
ATPA .. 3 
AZ31_.. 17/ 
CBL31 24/ 
CCH35 24/ 
CL33_ .. 20) 
Oval .. a 
DAFO6 .. 10 
DF96 
DK96 io! 
DL96 10/ 
DM70 8/ 
EA50 1/ 
EABC80 10/- 
EAC91 76 
EAF42 .. 10/6 
EB34 .. Q/- 
EB41 .. 9/- 
EBC33 7:6 
EBC41 10/6 
EBFs0 .. 10/6 
BFs9 .. 18/1 
EBL21 .. 24/4 
EBL31 24/4 
EC52 6/- 
ECC40 12/6 
EcCs4 .. 10/3 
ECC85 9/6 
ECF80 12/6 
ECF82 12/6 
ECH21 24/4 
ECH35 .. 10:6 
ECH42 .. 10/- 
ECH81.. 9Q/- 
CL80 .. 10/6 
ECL82 13/6 
EF22 .. 8/6 
EF36 6/- 
EF37A 12/- 
EF39 6/6 
EF40 13/6 
EF41 9/9 
EF42 14/- 
EF 4l- 
EF54 Bi- 
EF55 10/- 
EF80 8/6 
EF85 9/- 
EF86 13/6 
EF89 10/- 
EK32 8/6 
EL32 5/6 
EL33 20/2 
EL38 27/10 
EIAl 10/6 
ElA2 11/6 
EL84 10/6 
EM34 10/- 
EM80 10/6 
EM81 11/6 
EY51 12/6 
BY86 17/6 
BZA 9/- 
EZ4l 10/- 
EZ80 83/9 
EZ81 11/10 
EZ90 8/- 
E1148 2)- 
232 12+ 
30 5/- 
HL23DP = 8/6 
L92 6 
HN309 13/6 
K40N 9/- 
KF35 8/6 
KK32 23/- 
KLL32 3/6 
KT24 5/= 
KT33 10/- 
KT36 27/10 
KT55 15/- 
KT66 15/- 
KTW63 7116 
KTZ4l1 8/6 
ME91 7/6 
MH4 76 
MH41 7/9 
N37 . 18/1 
N78 . 12/6 
P61 . 3/6 
PCC84 .. 10/- 
PCFS8O .. 13/6 
PCF82 12/6 


VALVES 
Guaranteed 
All Tested 
Before 
Dispatch. 
PCLS2 14.6 
PCL83 14/6 
PL38 .... 27/10 
PL81 .. 15/- 
PL82 .. 96 
PL8$ .... 11/6 
PP225 .. 3/11 
PX25 .. 19) 
PY80 .. Q- 
PY81 10/- 


T 24/4 
TH2 9/- 
TH30C 8/- 
TH41 12/6 
v10 10/6 
TP25 27/10 
U22 8/- 
U24 12/6 
U25 13/6 
U37 27/10 
U45 15/- 
403 . 17/5 
0404 . 11/10 
7801 . 314 
UABCS0 18/1 
AF4 10/ 
UB41 .. 9/6 
UBC41 10/- 
UBFS0 .. 9/6 
UBF89 18/1 
UCC84 20/11 
UCF80 23/- 
UCH42 10/6 
UCH81 1/6 
UCL82 23/- 
UCL83 25/9 
UF41 .. 10/6 
es: 486 
UFS89 16/- 
UlAl 10/6 
UlA4 27/10 
UlA 24/4 
UL84 .. 10/6 
UUs - 20/11 
uus 27/10 
uu9 8/6 
UY41 8/6 
UY85 10/- 
VP2B.. 8/- 
VP23 .. 6/6 
VP41.. 3/6 
VR105/30 6/6 
VR1I16 4/- 
VB150/30 5/- 
V870 . 3i/- 
VU120A 

VU39(MU12/14) 
vulll 16 
W77 /6 
w729 .. 13/6 
X65 .... 19/6 
X78 .... 23/3 
7). .:.. 2 
Y63 ....  QJ- 
7309 .... 11/6 
2359 .... 11/6 
Zi59 .... 11/6 
eae 
1A5GT B/- 
1A7 12/6 
> 116 
1C5GT .. 12/6 
1D6 . 12/6 
1H5GT 10/6 
114 ? 6 
1LD5 16 
1N5 10'6 
1R5 8 = 


184 .... 10/6 | 6xX5G We 
185 .... 7/6 6X5GT qi- 
IT4...... 7/6 | s/s0L2 12/6 
2026 2/6 | 7B7 8/6 
2x2 4/6 
we Eee 
3Q4 9/- | 7H7 .... 9/- 
8Q5GT 9/6 7Q7 9/- 
384. Ble | - \ 
3v4 :: gi- | 787 oe 
4D1 .. 3/- ¢ 
5RAGY 9/6 | 8D2 29 
wee - 9D2 3/6 
5 i= 10F1 27/10 
ret. pe | tas. 66 
6A7 13/- 12AH8 11/6 
6asa 106 12AT6 10/6 
|AC7 . | 12AT7 9/- 
6AG5 5/6 12AU7 7/6 
oy 8 | 12ax7 8/6 
6AM6 9/- 12BA6 9!- 
6AQ5 7/6 | 12BE6 10/- 
6AT6 . 8/6 12BH7 11/6 
6QU6 10/6 12C8GT l= 
= |- 12H6GT |~ 
8G |= 235 / 
oBAS 76 as7aT 10/6 
6BG6G 24/4 12K7GT 8/6 
6BH6 16/- 12K8GT 13/6 
6BI6 - | 12Q7GT 8/6 
6BR7 16 sre 2/6 
6BWé 8/6 | j0o8G7 7168 
6BW7 10/- etal . 
6C4...... Ya 123H7 5/6 
6C5GT 6/6 | 12857 8i- 
5/- 128K7 .. 6/- 
=. ve sta 128L7 . 8/- 
sexs «yg | Samrat 128 
er... ise | 1487 14/6 
pad ne 28 15D2 7/9 
. . 19BG6G 24/4 
6F18 .. 14: 20D1 . 16/- 
6F33 .... 5/6 | 20F2.... 24/4 
6G6G 4/6 20P1 27/10 
Ms. 2/6 20P3 20/11 
6H6GT . 2/6 20P5 20/11 
usar ae 25A6G 20/2 
a6 Gi- | 2L6GT.. 10/- 
631G . 6i- 25Y65G . 9/9 
637M . 9/- 2525 10/- 
Z6 10/- 


PACKING AND POSTAGE—6d. 
valve. SAME DAY SERVICE. 


OUR 1957-1958 CATALOGUE IS NOW AVAILABLE TO ALL 
READERS OF THIS MAGAZINE. 48 PAGES OF COMPONENTS 
AND EQUIPMENT OF INTEREST TO ALL RADIO ENTHU- 


ISOLATION TRANSFORMERS. 
6.3 v., all with 25% boost. All one price 
10/6 each. 


Full range of Osmor, Teletron, 
Repanco Coils, Ferrite Rods, 
ete. See our catalogue for full details. 


Selection of 3, 4 and 1 watt resistors, all 
Maroon Twin 


brand new 12/6 per 100. 
yard. Morse Keys 2/- ea. 


SIASTS. SEND I/- IN STAMPS FOR YOUR COPY. 


RADIO SUPPLY co. 


—— ho 


tt 


Metal speaker fret, complete with back and 
Pair aepraay cary 

64in. type. Measures 8jin. x 8}in. x 4}in 
at base. Price 17/6 each 

Sin. type. Measures 10}in. x 10}in. x 5in. 
at base. Price 21/6 each. 

Jin. type. Very similar design. Price 16/3 
each. Postage any type 2 ach 

mow —FA oi TERMS: 


Mains 
input NR20A 2 rolt, NR20B 4 volt, NR20C 


Wearite, 
Coil Packs, etc. 


46 ea. Full wave rectifiers 
. Pile wound chokes 


Make Type 
Elac Square 
Lectrona, Plessey Round 
Goodmans, Plessey Round 
Goodmans, R. & A. Round 
Plessey, R. & A., Elac Round 
Plessey Round 
Elac Elliptica! 7in. 
Elliptica! 


RTC 12in. heavy duty 20 

watts model 15in, ohms 

Spee CON oc cccccsces 5 
5in. Mains Energised Speaker£1 O 8 
SPECIAL OFFER 


transformer 


LOUDSPEAKER UNITS 


5 10in. x Gin. .. 
All the above are PM units with v to 3 ohm speech coils. 


Just a few 8in. dnits by Goodmans and Lectrona fitted with standard output 
CPE eb EKO COVES ees 0008555 £1 


Sin, P.M. Speaker Unite with Output Transformer removed from equipment. 11/6 each 


6}in. Mains 
Speaker 
Rin. Mains Energised Peace | 
All have field coils of approx. 600 


Energised 


1 Geach 


MAINS TRANSFORMERS 


3 Way Mounting Type. 

MTl 

Primary: 200-220-240 v. Secondaries 
250-0-250 v. 80 m/A 0-6.3 v. 4 amp. 0-4 v 
2amp. Both tapped at 4 v., 21/9 each. 


2 
Primary: 200-220-240 v. Serondanes 
350-0350 v. 80 m/A 0-6.3 v. 4 a op. 0.5 v 
2amp. Both tapped at 4 v. 21/9 each. 
MT3 
Primary: 200-220-240 v. Secondary 30 v 
2 amps. ig idle Facile Pa a 8 v., 9 v. 
10 v., 15 v., 18 v., 20 v., 24 v., "21/9 each 
Postage and Packing please add 2/- per 
transformer. 


We hold large Stocks of CONTROL 


HES, WAVECHAN 
SWITCHES, TAG BOARDS ani 
PANELS. All are listed in full detaij 
in our current Catalogue. Send ]/- 
in stamps for your copy 


ATTRACTIVE CABINETS for 3 valve 
TRF kit, complete with chassis, dial, 
backplate, dial drum, pointer, etc. etc. 
7/6. Post 3/-. 


STUDIO ‘&’ KIT complete with 
Headphones, Battery, Valve, and all 
other parts to build this Popular Kit, 
45/4. Post paid. 


TELETRON COMPANION complete kit 
of parts for this 3 Transistor Pocket 
Radio. Ferrite Rod, case, etc., 89/6. 


COMPLETE RANGE OF METAL 
RECTIFIERS. Compare the prices. 
RM1 4/6; RM2 5/6; RM3 7/6: RM4 
16/-; RM5 16/6; 14A97 13/-; 14A86 
13/6; 14A100 15)/-. 


LOUDSPEAKER 
CABINETS 


Thi- attractive 
available for 6$in. or Sin. 


walnut-finished cabinet is 
speaker units. 


CYLDON “ TELETUNER ” 
All types available, stations of your choig 


Fit this Convertor and your troubles a 
over, £7/7/-. 

Aerials and Oscillutor — (all channels~| 
all frequencies), 7/6 ps 

Also available from Le eemplete range o 
spares. 


CONTROL KNOBS 
Long necked knobs for T.V. a a 
walnut black and cream, 1/- eac’ 


SUPPRESSORS 

Dubilier kita of condensers ard chokes fo 
Interference Suppression. 1 amp. kits 5/6; 
2 amp. kits 6/-; 3 amp. kits 6/6. 


REVISED SECOND EDITION 
*“ POINTS ON PICK UPS” 
A replacement guide to pick up heads 
cartridges, stylii Over 193 illustrations 
5/- each. 
Osmor Coils for Collaro Type Deck Trans 
criptor. 
QT6 waned Filter coil, each 9/6. 

Boost coil in Mu metal can, each 


QT9 Bias Osc. Coil, cach, 7/6. 

Osmor Coils for the Beginners Shortwave 
Receiver Radio Constructor Aug. 1951 
SW Ql 31/11 Mo/s., each 6/-. 

SW Q2 12/4.5 Me/s., each, 6/-. 


from Radio and TV. 
poms on in pny Dispenser Tube, 
each 3/-. 


A NEW HIGH FIDELITY AMPLIFIER 
Type R.C.1. 2 stage. For use with a 3 ohm 
speaker, A.C. mains, 230-240 v., recom 
py lea with record players,’ £3/19/6 
Post 3/ 


CONTROL KNOBS, Mains on/off and Ton 
Volume. Complete with 2 valves ready & 
operate, 23/19/68 each. Post 3/-. 


nem — CORD. Non stretch, 6 
per yard. 


HEAD BREAST SETS. A pair of lov 
resistance headphones 120 ohms soe 
A breast microphone with straps. 
Packed in a strong wooden box, 1018 an 
Post 3/-. 


FOCUS UNIT. For 14in. or 17in. tubes, 


vernier adjustment by famous mani 
fiacturer, 15/- each. 


W.B. “STENTORIAN” HIGH FIDELITY 
UNITS. Model H.F.1012, 10in. die-cast 
unit incorporating 12,000 gauss magnet. 


Handling capacity 10 watts, Frequency 
response, 30 c.p.s.—14,000  c.p.s. 
resonance, 35 c.p.s., £4/19/9. 


MODELS H.F. 810 and H.F.812, ‘in. unt 
incorporating 10,000 gauss magnet. Hand: 
ling capacity, 5 watts. Frequency respon® 
59 ¢.p.8.—12,000  ¢.p.s. Bass resonance, 
65 c.p.s. Steel chassis, £3/2/-. Die-cast 
chassis (12,000 gauss), £4/3/6. 


PAPER BASE RECORDING TAPE. 
it reel 12/6. 


1m 


Cash with order or C.O.D. 
Postage and Packing charges extra, as 


103, LEEDS TERRACE, 
WINTOUN STREET, 


LEEDS, 7. 


follows: Orders value 10/- add I/-; 20/- 
add 1/6; 40/- add 2/-; £5 add 3/- unless other- 
wise stated. Minimum C.O.D. fee and 
postage 3/-. 

For full terms of business see inside cover 
of our catalogue. 

Personal Shoppers 9? a.m. to 5 p.m. Mon. 
to Friday. Saturday 10 a.m. to | p.m. 
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HEADPHONES—MICROPHONES 


EX-GOVERNMENT HEADPHONES AND 
MICROPHONES 


WIRELEss WORLD 


(LRlow resistance type 1200hms ...... 7/6 pair 
Throat Microphones, American surplus. 

Complete with strap, lead and plug type 

ST a isch dees iibiah och cok cava alundraie Acie 3/- set 
High Resistance Pp hones. 4,000 ohias 13/6 pair 
High Resistance DLR Phones ........ 16/- pair 

TRANSISTORS 

fuitable for audio work yellow and green 

BI GB. ccnccccccccceccccccccccecces 10/- 

ME, CBs oc cckcenecccessececes 10/- 
RF. for use up to 1.6 me/s. white spot ea. ................... 


RF. for use up to 1.5 me/s. to 8 me/s. yellow ‘and red spot, e 
JB gang condensers for transistor working “ 0" 
vanes, steel chassis. 

lgang '7/6 each; 2 gang 11/¢ each. JB “00” 
17/6; PF rear section price 9/6 eac 

HEATER TRANSFORMER3 Each 
0 v. Input 2 volt .5 amp. 5i- 
0 v. Input 2 volt 3.0 amp. 8/3 
0 v. Input 4 volt 1.5 amp 5/6 
90 v. Input 4 volt 3.0 amp. 10/- 
290 v. Input 5 volt 2.0 amp. 10/- 
20 v. Input 6.3 volt .5 amp. 5/6 
230 v. 3 volt 1.5 amp. . 


230 v. 3 volt 3.0 amp 
290 v. Input 12 volt .75 amp. 
Instrument Meter 

Moving Coil, ex-Min- 

istry 0-3 kV. Round 

Panel mounting. 


Brand new 7/6 each. 
Instrument Meter 0- 
100 m/A. Square type. 
Pane) Mounting. E Ex: 
RAF. a quipment 7/6 ea 

2 Bange Pocket Vottiete 
Brand Ne . 0-15 volts, 0-2 
coil 345 ohms per volt, 


16/- each 


Ex Ministry 


50 volts, moving 
complete with leads 


(0-AXIAL CABLE Solid 75/80 ohins, 6d. yd. 


(0-AXIAL CABLE Semi Airspaced 5/870 
hms. Od. yard. 

RIBBON FEEDER 300 ohms 6d. yard 
APEX CROSSOVER BOX. Shrouded 7/§ each 


AERIALITZ CO-AXIAL PLUGS 1/4 each 
AERIALITE CO-AXIAL SOCKETS 11id. 
each. 

AERIALITE BACK TO BACK SOCKETS 
1/6 each. 

OSMOR BAND I FILTER. 10/- cach. 
MINIATURE LF. TRANSFORMERS 465 
Ke/s., 8/- pair. 


RCA 50 OHMS WIRE WOUND PRE-SET 
VAR. CONTROL, 2/- each. 


Full range of CARBON CONTROLS, Med 
spindle length, all values, 1/3 each. 

COLLARO STUDIO “0” CARTRIDGE, 
22/6 each. 

BULGIN MAINS 2 PIN PLUG AND SOCKET, 
2/6 each. 


STENTORIAN LOUDSPEAKERS. 
New Miniature Models for use with 
Transistor Amplifiers, etc., etc 
Diameter 1jin Total 
3 ohms imvedance 26/9 « 
8-2 x 3 Elliptical Spea a r Size 
2}}in. x 12Zin. Depth 1gin. 32/- each. 


BULGIN TYPE P322 ANODE CAP. Insulated 
for high voltage, 6d. each. 

TERMINAL BLOCK. Ref. No. 5X/2234 
%way. 6 yards Top Quality Maroon Flex 
%m. core twisted with 2in. pin plug, 2/9. 
MARCONI DROPPER, resistance 1,00 
thms, 3 voltage taps 195/215, 216/235 
296/255, 1/- each. 

CROCODILE CLIPS, plated strong jaw: 
Od each. 

NGGLE SWITCHES, various assorted 


12)- dozen. 


4BA. TERMINALS, red and black. Suitable 
for battery chargers, etc., 1/6 cach. 


” gang 1 or oy cme 365 PF swing, aluminium 


twin gang condenser 208 PF front section 


BIB RECORDING TAPE SPLICER. Inval- 
uable to all tape recording enthusiasts. 
Precision made Razor Cutter included. 
Saves tape, pays for itself in a short time. 
Mends broken tapes quickly and neatly. 
Tapes edited easily. 18/6 each. 


CHASSIS. Aluminium undrilled with rein- 
forced corner. Available in the following sizes: 


2hin. 
All are ‘four-sided —ideal for radio receivers 
—amplifiers—power packs, etc. 


THE NEW APEX “Tay Il BAND If 
CONVERTER. x B.B.C. Commercial 
Programmes at the, touch of a switch, 
* Built in power supply for 200/250 v. A.C. 
* Variable fine tuner and gain control. 
Separate mains on/off switch. * Robust 
construction for mounting on top or side of 
cabinet. * Size only 5}x5}x2}in. Retaii 
price £5/15/- complete. 


PRE-SET CONTROLS. Available wire wound 
1K and 10K ohms, 2K ohms, 30K ohms. 
Available carbon track 50K, 100K, 2 Meg., 
1 Meg., 2 Meg., 20K ohms, $ Meg. ohms. 
Various makes and types. 150K ohms. 
All one price. 1/9 each. 


gy gaa bes oa oz. Reels. 
- 2/6 24 8.W 3 


18 é. w ae ‘3/3 
20 8.V oo ae 3/5 
22 8.W.G. |. 5/20 3/9 
ENAMELLED COPPER 4 07 
Re 
26 3/3 
2/8 ‘ 4 
2/9 -- 3/9 
2/11 x g/l 
3/1 40 8.W.G. .. 4/7 


MIDGET BATTERY ELIMINATOR. Actually 
smaller than the H.T. Battery alone. Com- 
plete eliminator. No batteries needed at all. 
Mains Switch included iu lead. Transformer 
double insulated. L.T. supply stabilised. 
It is most important that the unit should be 
used only with LOW CONSUMPTION 
receivers. (Valves DK96, DL96, 
ification: Mains input 220/240 v. 
. HA 


’. Output 85 v.10 m/a. L.T. output 
1. m/a. Transformer double insulated 
Metal case finished “ Hammertone " enamel. 


Supplied complete with mains on/off switch. 
Price £2/12/6. 

**“NORMAN ” SILICONE COATED WIRE 
WOUND RESISTORS. Tolerance plus or 
minus 10%. Each resistor clearly marked 
Available 


with re: sistance v alue and wz 3 ne, 


5, 000, 6, 800, 
5 watt size 1x gin. 
10 watt size 1} x gin. with 
15 watt size 1} x gin. with 


,000, 2,500, & 
Also 220 i 

ldin. wires, ]/-. 

ljin. wires, 1/3. 

ljin. wires, 1/9. 

COIL FORMERS. Alladin Coil Formers 
fin., complete with iron dust cores, 8d, 
each. Alladin Coil Formers, j}in., com- 
plete with iron dust cores. Jd. each. 
Ceramic Coil Formers, jin. dia., lin. long, 
4 ribs, 4d. each. Paxolin Coil Formers, 
jin. dia., 2jin. long. Removed from R.A.F. 
equipment and are in some cases complete 
with trimmers, $d. each. Spare [ron Dust 
Cores, for fin. and fin. formers, $d. each. 


MAINS DROPPING RESISTORS. Norman 
Silicone coated, .1 amp., 2,000 ohms, 4/6 
each. Norman Silicone Coated, .15 amp. 
1,500 ohms, 4/6 each. Norman Silicone 
coated, .2 amp., 1,000 ohms, 4/6 
Norman Silicone coated, .3 amp., 
ohms, 4/6 each. Testgear Cat. No. 1,084A 


3 amp., 650 ohms, 4/6 each. Testgear, 
Cat. No. 1084B, .2 amp., 800 ohms, 4/6 
each. 


RECORD PLAYER UNITS 


A A 
B-S-R. MONARCH 


Four speed automatic record change unit. 
Plays 7in., 10in. and 12in. records auto- 
matically with “MAGIDISK” Selector 
Turn-over Pick-up. Unit plate 12§ x 10fin. 
£8/15)/-. 


COLLARO 
Model 3/544. Three speed single player. 
Automatic stop, fitted with “Studio T” 
Pick-up. Cream finish £6/19/6. 
Carriage on above units 4/6. 


THE “OSMOR”™ CHASSIS 
tail Price 
Hole Size Complete 
lin. x 1} 19/6 
din. x ltin 18/9 
fin. x Lhio. 22/6 
lin. x 2in. 31/6 
Postage and packing 1/-. Any type. 
TOMMY BARS 1/3 each. 
Allen Key for Type 2 only 2/6. 
For B7G and Octal % 2. For B9A and 


8A No. 
BIB. WIRE gunareans AND CUTTERS 
The new three-in-one tool which electricians, 
radio and television engineers and handymen 
have always wanted. Strips insulation 
without “ nicking” wire. Cuts wire without 
leaving rough edges. Splits extruded flex. 
Adjustable by a turn of a screw to most 
wire and cable thicknesses. Nickel plated, 
3/6 each. 
MAINS NEON TES' 

With screwdriver ends, plastic body, 4/- each. 


PUBLICATIONS 


No. 134—F.M. TUNER CONSTRUCTION, 
By W. J. May. * Easy to Build, Point to 
Point Wiring * Super High Fidelity Res- 
ponse * 32 Pages * All Components for 
this Circuit available ex stock. each. 
No. 138—HOW TO MAKE FOR 

(Band 1 and 3) and V.H.F. (Band 2). 
Data for all Channels. Ten different designs 
for local and fringe areas. 2/§ each. 


No. 100—A CO) ag tag VALVE 
GUIDE, Book No. 1. 5/- eac! 
No. 121—A eaunmive ALVE 


COMP Vv. 
GUIDE, Book No. 2. — and 


Base Connections.) §/- eac! 
No. 103—RADIOFOL! — — The 
Master Colour Code Index for Radio and 
Television. 1/6 each. 
No. 128— PRACTICAL TRANSISTORS AND 
TRANSISTOR CI * How to Make 
begs an ge * 48 Pages. 3/6 each. 
COMPREHENSIVE VALVE 
GUIDE} Book No.3. * International Edition 
*x 1, 200 Valves not previously listed are 
/- each, 


COLLARO 


Four speed automatic record change unit. 


A fully mixing automatic changer with 
many advanced features. Unit plate 
12in. x 13}in. £8/15/-. 


SPECIAL PURCHASE 
Sin. P.M. Speaker Units with Output 
Transformer removed from equipment. 

11/6 each. 


A NEW and UP-TO-DATE T.R.F. KIT 
x = NEW wench age 
ALVES—6K7, 637, 6V8 
* beg 


* AC MAINS FULLY 

SOLATED. 

Circuit Diagram and Full Shopping List, 1/-. 

Complete Kit down to last nut and bolt, 

£5/10/- each. Carriage and packing 3/-. 

LATEST ADDITIONS TO OUR RANGE 
OF CONTROL KNOBS 


Pekalit Type 4000. Brown with 


gilded centre plate, dia. 1;in... 1/6 each 
Pekalit Type 4010. Brown 
creain with gilded centre plate, 
asbeenen sees 1/6 each 
Brown with 
re, dia 1}in. 1/6 each 
Pekalit Type 5501. Brown with 
gold circle on face, dia. lin..... 1/4 each 


KNOBS—BAKELITE 
Large Purchase—Good Quality 
Type JK1. Cream, lin. diameter, spring 
fds fluted grip. 
ype c2. Brown, ljin. diameter. spring 


. lfin. diameter, spring 
fixing, plain grip. (This one has white ring 
on knob face) 
All have a small finger flange to avoid 
marking cabinets. 


* OFFERED AT A FRACTION OF 
ORIGINAL COST * 
Price 6d. each—5/- doz. any types. 
1} Knobs (brown), fluted grip. 
Grub ecrew fixing ............ 6a. each 
THE “‘OSMOR” JIFFY PUNCH 
Hole Retail Price 
Size Complete 
tin. 6/6 
fin. 7/6 
tin. 3/9 


No. 144--VALVE AND TELEVISION TUBE 
EQUIVALENTS. * Receiving * Transmit- 
ting * Industrial. §)- each. 

No. 140--TELEVISION SERVICING FOR 

aos * 40 Pages of Information. 
/6 each. 


No. 142—MODERN CIRCUITS AND 
FAULT FINDING GUIDE. * Many interest- 
ing Circuits included. 4/§ each. 


No. 133—RADIO CONTROLLED MODELS 
FOR AMATEURS. x Boats * Aircraft x 
Circuits, etc. 5/- each. 
MULLARD—HIGH QUALITY SOUND RE- 
PRODUCTION. Includes 20 watt Amplifier, 
F.M. Tuner. Pre Amplifiers, etc. 3/6 each. 
G.E.C.—_F.M. PLUS TUNER. For the 
“Nine One Two Plus” 2/6 each. 
G.E.C.—“ NINE ONE TWO PLUS.” Details 
of High Quality Amplifier for the Home 
Constructor. 4/- each. 
Reprint No. 1—THE we CAR 
RADIO RECEIVER. Cheap and 
Efficient Car Radio. is each. 
Reprint No. ey ey! MODULATION 
TUNER UNITS. x Fringe and Local Area 
Reception. Q/- each. 
Reprint No. 3—THE ARGONAUT AM/FM 
MW/VHF TUNER RECEIVER. 2/- each. 
Reprint No. 4—THE ‘‘ EAVESDROPPER.” 
A Miniature Transistor Receiver for local 
station reception. 1/6 each. 
Reprint No. 5—TV FAULT FINDING. 
Profusely illustrated with Photographs 
taken from a Televisor Screen. §/- each. 
Reprint No. 6—THE RADIO AMATEUR 
OPERATOR’S HANDBOOK. Essential to 
the Short Wave Enthusiast. 3/- each. 
Reprint No. 7—RECEIVERS, PRE-SELEC- 
TORS AND CONVERTORS. Many interesting 
Circuits for all. 2/6 each. 
ge No. 8—TAPE AND 


of the Paragon Tape Recorder, etc., etc. 
3/- h. 

Reprint No. 9—RADIO CONTROL FOR 
MODEL SHIPS, BOATS AND AIRCRAFT. 
A ae a Work on this fascinating 
subject. 8/6 each. 

Reprint No. 10—RADIO CONTROL MECH- 
ANISMS. A Really Useful Book. 4/6 each. 
Please include 4d. post single copies. 
LOUDSPEAKERS by G. A. Briggs. The 

ff good reproduction. 
* information for the layman and 
the enthusiast, 7/§ each. 
Wearite Manual of the Tape Deck. 3/6 each. 


All publications plus 4d. each postage. 


See opposite page for 
our terms. 


ALPHA RADIO SUPPLY CO., 


a 


103, LEEDS TERRACE, WINTOUN ST., 


LEEDS, 7 
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Indirectly heated subminiature valves. 


These 6.3V indirectly heated subminiature valves are mounted in round bulbs 
of diameter 10.16 mm. and length 38 mm. The world’s longest experience in 
subminiature valves and the most modern manufacturing methods ensure... 


Perfection in miniature 


ey pE | Descripti Fil. | Anode| Screen| Grid | Anode | Screen | Slope | Anode | cv 
sie cea mA | Volts | Volts | Volts; mA | mA mA/V | Imped.| Equiv. 
} | | 
| | 
XR6 | HF Pentode 150 | 100 100 1.4 7.0 2.2 5.0 | 300K 465 
XR7 | HF Pentode 200 | 100 100 —2.0 7.5 2.5 5.5 250K 466 
XR8 | HF Triode iso. | 100 25 | 8.0 4.2 | 475K | 468 
XR9 | HF Twin Triode} 300 | 100 —1.85| 85 5.0 | 
XG2 | Gas Tetrode 150 | Details on application. 474 


Please write for further details. 
A member of the Automatic Telephone & Electric Group 
Hivac mite a STONEFIELD WAY - VICTORIA ROAD - SOUTH RUISLIP - MIDDLESEX. 
ww. Telegrams: Hivac, Ruislip. Telephone : Ruislip 3366 


PHILIPS Stepless (je 
Variable Transformers || : 


There are many applications for these handy 

transformers ! Both bench and panel mounted types 

are available for use in the laboratory or for incorporation 
as standard components in manufacturers’ equipment. 


Continuously variable from zero up to 20% above input voltage 
Toroidally wound 


Extremely low “no load” losses 


Can be mechanically coupled for series, parallel or 3-phase 
(star connected) operation 


Generously rated 
Fully tropicalized 
Individual units rated up to 2 kVA 


feats) PHILIPS ELECTRICAL LTD 


RESEARCH & CONTROL INSTRUMENTS DIVISION 


Century House, Shaftesbury Ave., London, WC2 Tel: GERrard 7m 
(PRCO2118) 


(Products of N. V. Philips, 
Eindhoven, Holland) 


Write or telephone for further details 


XUM 
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THERMAL 


RELAYS 


A new kind of timing and sensing element, rugged and 
precise, and having exceptional operational and environ- 
mental characteristics. 


HERMETICALLY SEALED—AND STILL ADJUSTABLE 


TIME DELAY TYPES 
Covering 0.1—300 sec. Also instant reset. 


VOLTAGE AND CURRENT SENSING TYPES 
Covering 15mA—5A and 2—230V. Differential <1°, 
Ambient Range : —70° C. to +- 125°C. 
Excellent vibration and shock resistance. 
Energization: D.C. or A.C. of any frequency. 


Weight: 1-14 oz. Mountings: B7G, Octal and 
Flange. 


Technical Folder from: 
MERCIA ENTERPRISES LTD. 


Godiva House ~ Allesiey Old Road - Coventry. 
Phone : 2279 


cabinet racks & 
instrument cases 


EARLY DELIVERY — HIGHEST QUALITY MATERIALS 
ANY SPECIFIED COLOUR — COMPETITIVE PRICES 


CABINET RACKS 
Dynatron standard range Cabinet Racks are used extensively on 
Government contracts and comply to Post Office specifications for 
19in. panels. They are robustly constructed of the best quality 
bonderised steel and outstanding features include ample ventilation, 
runner shelf brackets, cable entry facilities, bonded posts and mains 
input junction box together with earthing bus bar and cable clamps. 
Two versions are available, the ‘A’ type as illustrated and the highly 
flexible ‘B’ type racks, which can be supplied with or without doors, 
as single units or joined together to make bays of two, three or more 
units. 

INSTRUMENT CASES 

Dynatron Instrument Cases are available in two 
sizes, for 8}in. and 10}in. x 19in. standard G.P.O. 
panels. Robustly constructed of the finest quality 
steel, they are designed for long life. 

Write or ’phone for full details: 


NUCLEONIC 


& 


TAND No. 34 PHYSICAL SOCIETY 


' " ; EXHIBITION Royal Horticultural Hall, 
DYNATRON Gage RY Sstnimer, MARCH 20 3 
DYNATRON RADIO LIMITED, Maidenhead, Berks. Telephone : Maidenhead 3811 


R.C.9. 


XUM 


HI FIDELITY 
FM RECEPTION.. 


: FM/Y4U 

: Head only - £3.7.6d. 

FM/Y4L 

m 4’6” mast & 

; lashings - £4.17.6d.! 

} FM/Y4M 

& 9’ mast } 
£7.2.6d. | 


‘, & 
demands ; = 
° RED 
a fine 
aerial 


critical users will find their best answer is a 


wm FM/Y4 LOFT 
£2.17.6d. 


Audio engineers and other 


Wolsey FM 4 Element Yagi. These are avail- 
able in two types and have been carefully 
engineered to provide optimum signal/noise 
ratio, whilst maintaining the necessary band- 
width. The folded dipole and reflectors offer a 
unidirectional directivity pattern, providing 
high gain combined with mechanical rigidity 


that have made Wolsey Aerials famous. 


PERFORMANCE FIGURES 


Forward Gain 8 dBs - - - 
Bandwidth - - - - = - 
Front to Back Ratio - - - - - - - = 


- Impedance 70 ohms 
10 mc/s at 3 dB points 
25 dBs 
- 90° at 3 dB points 


WOLSEY ELECTRONICS 
LIMITED 


CRAY AVENUE - ST. MARY CRAY 
ORPINGTON KENT 
TELEPHONE: ORPINGTON 26661-6 


(Electronics Division, Gas Purification & Chemical Co, Ltd.) 


Acceptance Angle - - - = - 
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WAFER SWITCHES TO SPECIFICATION 


As we specialise only in the manufacture of small 
quantities of wafer switches (to individual specification) 
we guarantee competitive prices and fast delivery. 


SWITCHES TO PUBLISHED DESIGNS (FROM STOCK) 


G.E.C. 912-PLUS 


| Mullard Tape Amplifiers 


S| oni Amplifier “A” 
14/6 pair S$S/567/A 
$2 (14062/B1) $S/567/B \ 32/6 the set 
$S/567/C 


$4 (SS/556/1) 11/6 
Amplifier ‘‘ B ”’ 


10/6 | SS/567/A 


$5 (SS/556/2) 16/6 
G.E.C. 88-50 Pre-Amplifier 
Input Selector (state number of positions) ...  12/- 


Treble Selector ... 7/9 


Write for Price List and Design Chart. 


SPECIALIST SWITCHES 


23 Radnor Mews - Sussex Place 
London W2 - AMBassador 2308 
Suppliers to the leading electronics, aeronautical and 


automobile companies and to research institutions, the 
G.P.O. and Universities. 


Years of experience 
and technical skill 
combined with many 
outstanding features 
including three speed 
control knob make 
this a truly fine Deck. 


Patents pending. 
Details on request. 
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[CATALOGUE 


FOR 1958 


Records—listing 
only recordings 
recommended 
by the Critics. 
@ Nearly 4,000 
discs listed (as 
already available 
to Library 
members). 


0 7On mB 


add to your collection. 


FULL DETAILS OF THIS LIBRARY SERVICE (which 


<DDpDO—-r 


WIRELESS WORLD 


post G/- FREE 


@ The only Also sections on:— 
comprehensive 
selective @ The care of 
catalogue of Long Playing 
Classical L/P Records. 


@ The Reproduction 
of Long 
Playing Records. 
@ A Basis for a 
Record Collection 


(100 Recommended 
L/Ps). 


if (like us) you love good music and find pleasure in good records, you will (we feel certain) 
be finding it increasingly difficult to choose from among the many fine L/Ps—just which to 
Now comes the perfect solution—the chance to borrow the pick 
of the L/Ps to play AT HOME—ON YOUR OWN GRAMOPHONE. 


x HANDBOOK 


costs approx. I/- per week each L/P borrowed) are 
included in our Catalogue & Handbook— 


THE L/P RECORD 
LIBRARY CLASSICAL 


CATALOGUE AND 
‘HANDBOOK ror 1958 


COSTS ONLY 3 / = POST FREE (For Library details 


without Catalogue, 
please send large 
(50 s.a.e. 2$d.) 


cents U.S.A.) 


?? YOUR QUESTION 
ANSWERED ?? 


We are irequently asked:— 


In what condition are the Library 
records? 


Records loaned by the L/P 
Record Library are in first-rate 
condition and worthy of repro- 
duction on the finest high fidelity 
equipment. The very large 
majority are in mint or near- 
mint condition. 


We can only suggest—take 
out a trial membership for 
yourself and see!! 


From:— THE LONG PLAYING RECORD LIBRARY, 


SQUIRES GATE STATION APPROACH, BLACKPOOL, 


LANCS. 


THE LONG 
PLAYING 


FF a STANDS FACTORY FRESH | 
FOR SALES SERVICE 

FFSS announces a new, high quality, Sales 

Service operated exclusively by The L/P 

Record Library. We have long realised 

that such a service was badly needed by the 

audio engineer and high fidelity enthusiast. 

@ FFSS indicates that the record purchased 
is not only a brand new, guaranteed un- 
played, factory copy but that it has been 
obtained from the makers by special order 
for the purchaser. Besides being un- 
blemished, the disc is also as up-to-date a 
pressing as is currently available in 
this country. This is tremendously 
important when it is realised that many 
of the older L/Ps (especially Decca) are 
currently being re-cut from the master- 
tapes by the manufacturers with marked 
improvement in reproduction. 
FFSS covers all record labels available in 
this country except H.M.V. 

@ INSPECTION before dispatch and only | 
good pressings are chosen. 

@ ADVICE is given when needed and we 
can supply the best available recording. 

@ STYLUS REPLACEMENT Diamond or | 
Sapphire—by return of post in most cases. | 

@ EQUIPMENT AND ACCESSORIES. | 
Our Reproduction Specialist Mr. C. T. | 
Salisbury will be only too happy to advise | 
personally on the best available within | 
YOUR price range 


WHY NOT MAKE A TRIAL ORDER NOW... | 


(or send for more details enclosing large s.a.e. 2)d.) | 


A new wide range DELAYED SQUARE PULSE GENERATOR 


ph lA 


% OUTPUT VOLTAGE CALIBRATED 
TO WITHIN 2% 

Negligible overshoot on any range—no 
sag on long pulses. Width continuously 
variable from 0-2 usec to 2 secs. -- 5%. 
The most accurate and versatile box of 
pulses yet made available to electronic 
engineers. 


XUM 


ClLavEn SQUARE 
TYPE 


PULSE “GENER aT 
$00! = 
TO ON an 


SINGLE PULSE MODEL 500! 
DOUBLE PULSE MODEL 5002 
WITH ACCURATE TIME & VOLT- 
AGE CALIBRATIONS. 


Rise time 10 musec independent of 
pulse width. 

Square Wave Output 0.25 c/s to 2.5 
Mc/s Waveforms show 0.2 usec. pulse on 
25 cm/ usec. sweep; 10 million to 1 range 
of pulse rate, width and delay calibrated 
by direct reading dials within 5%. 
Internal Multivibrator of new type 


gives highly stable frequencies contin- 


uously variable from 0.1 c/s. to 1 Me/s. 
External Trigger from signals of any 
waveform and polarity at amplitudes 
down to 0.2 V and frequencies up to 2.5 
Mics. 

Single Pulses at any range setting by 
push button. 

Delay of Pre-Pulse to main pulse— 
jitter free and continuously variable from 


0.2 usec. to 2 secs; Pre-pulse output 20 
volts positive or negative—0.2 psec wide. 


Main Pulse amplitude—20 mV to 


50 V positive or negative. 


MODEL 5002 has the same characteris- 


NAGAR 


OSCILLOSCOPES 


tics but can produce either single pulses 
or two consecutive pulses separated by 
the delay interval. 

This will shortly be available, and is a 
most useful instrument for computer 
development. 


NAGARD LIMITED 
18 Avenue Road, Belmont, Surrey 
Telephone ViGilant 9162/2 
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Two NEW 


Portable ten 
Receiver 


By S. W. Amos, B.Sc. (Hons), A.M.I.E.E. 


With the introduction of r.f. trans‘stors it is now possible 
to construct a superheterodyne receiver with transistors 
in all stages having a performance comparable to that of the 
popular type of valve receiver on the medium and long 
waves. 


This reprint describes the theoretical and practical design 
of a battery-operated, self-contained, portable set using a 
total of seven junction transistors, four of which are the 
a.f. type and three are the latest r.f. type. A point-contact 
diode is also included. 


2s6d net by post 2s10d 


Marcu, 1958 


World”’ 


High Quality 


reprints 


Low-Cost 
Amplifier 


By P. J. Baxandall, B.Sc. (Eng.). 


Statistical analysis has shown that an undistorted output 
of more than 5 watts is rarely called for. 


Careful choice of operating conditions for the output 
valves, and the application of adequate feedback has 
enabled an output transformer of comparatively simple 
design to be employed with complete stability. 


A choice of alternative pre-amplifier and tone control 
is given; one of simple construction for use with a crystal 
pick-up and the other of much wider scope with provision 
also for a microphone input. 


3s6d net by post 4s. 


Obtainable from leading booksellers 


Published for 


ILIFFE & SONS LTD. DORSET 


** Wireless 


HOUSE 


World” by 


STAMFORD i LONDON 


TRANSFORMERS 


COILS = tarce or SMALL QUANTITIES 


CHOKES trae enquiries WELCOMED 
SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CkOCK AND INSTRUMENT COILS, E ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 2261 EST. 1933 


seeeeee sees Sens ee eee SES ees CE SEES EE EEE ESE Eee eee 


Latest AVO 


TEST METERS 


AVO METER MODEL 8 MARK Il. 
The latest version of +his tinest of all test meters is now available trom stock, 
50 microamp movement (20,000 ohms per volt). Eight D.O. voltage, seven 
D.C. current, seven A.C. voltage, four A.C. Ror and three ohms ranges. 
Fully detailed literature available free. Pri £23/10/-. Credit Terms. 
Deposit £3/9/- and 7 monthly payments of £3/3/-. Leather carrying case, £3. 
AVO MULTIMINOR 
A new and very attractive pocket size instrument at a modest price. Move- 
ment is 100 microamps (10,000 ohms per volt). Six D.C. voltage, five A.C, 
voltage, five D.C. current and two ohms ranges. Descriptive leaftet available 
free upon request. Price £9/10/-. Credit Terms. Deposit £1/8/- and 7 
monthly paymeuts of £1/6/-. Leather carrying case, 32/6. 


SQ US SSE U EERE SS ee eee eee eee 


WATTS RADIO (Mail Order) LTD 


54 CHURCH STREET, naceciey aaa SURREY 
Telephone: Weybridg 4556 
PLEASE NOTE. POSTAL BUSINESS ONLY FROM THIS ADDRESS 


5 VALVES 

SWITCH-TUNED 
FRONT END AVAILABLE 
COMPLETE WITH 2 VALVES 


JASON SWITCHED FM. TUNER 


A BRITISH-DESIGNED UNIT FOR THE HOME CONSTRUCTOR 
When built, 


this new Jason £—.M. Tuner provides CONSTRUCTOR’S SWITCH-TUNER 
choice of the three B.B.C. programmes at the turn including assembled Front End with 
of a switch, with a fourth position for ‘‘ OFF.” The {2 valves and all parts as specified 
Switch Tuned Front End is supplied wired, tested and 
aligned, complete with 2 valves and station-indicating 
plate. Chassis ready punched In conformity with all sgwrrcH-TUNED FRONT END with 
Jason F.M. Units, this model is completely stable and two valves, complete 

offers the highest possible standards of reproduction.  (inel. £1/15/0 PI Tax) oon 


and approved come to 
oVe 


. Data lication Book 
FROM LEADING STOCKISTS or in case of difficulty en Putten es pene 2.0 


THE JASON MOTOR & ELECTRONIC CO. cos jor cetaited tist of part, —P REE 


3-4, GREAT CHAPEL STREET, 
OXFORD STREET, LONDON, W.1 


4ASON POWER PACK 


Parts come to 


£2.1.9 
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“YOU CAN RELY ON US’ ————— 


Stockists of all Radio and Electronic components for 
manufacturers, laboratories, Educational authorities 
and the amateur 


THE NEW AVO MULTIMINOR 


This first-quality pocket instrument available 
from stock. 


DC. 2uA to | Ain 5 ranges, 0-1,000v in 7 ranges. 
AC. 0-1,000v in 5 ranges. Resis. 0-2meg in 2 ranges. 
10,000 Ohms per volt. 


Price £9.10.0 Leather Case 32/6 
or9 payments of 23/3 
or Deposit 63/4 and 6 payments of 22/2 


ALL OTHER AVO INSTRUMENTS IN STOCK 


~ Rapio SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W.5 Telephone : EAL. 5737 


| Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wednesday ! o’clock. 


High quality material and dimen- 
Bu ers CERAMICS sional precision are attributes of 
Bullers die-pressed products. 
R Y Prompt delivery at competitive 
FOR INDUST prices. 


See our exhibit at the Electrical 
Engineers Exhibition Stand No. W5. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 
REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


B ULLE RS LIMIT ED , 


MILTON + STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 54321 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
Ironworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone: Tipton 1691 Phone: MANsion House 9971 
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BASIC SPECIFICATION 
12” and 15” models 


Frequency response 
80—20,000 c.p. + 3dB. 


Polar Distribution for 
60° inc. angle—4dB at 
10,000 c.p.s. 


Intermodulation Producis 
less than 2%. 


P.O. TYPES 
MANUFACTURED 
TO YOUR 
SPECIFICATION 


PROMPT 
DELIVERY 


3000 TYPES 


COWS up to 80,0000. 
CONTACTS up to 8 c/o’s 
Tropicalizing and impreg- 
nating to order. 

606° and HIGH-SPEED 
TYPES also Supplied. 


STOCKS 
OF 
KEYSWITCHES 


; THE KEYSWITCH CO. 
t ALL POST OFFICE EQUIPMENT 
Enquiries to Sales Manager 
1246 KENSAL ROAD, LONDON, W.10 


Telephone: LAD. 0666, 4640 Groms: “Fonequipt’’. Londen, W.10 
Contracsors to Home & Overseas Governments & H.M. CrownAgents 


WIRELESS WORLD 


MakcH, 1958 


Where naturalness not novelty is 
the desired result there is no substitute for 
careful design, craftsman manufacture and 
rigorous laboratory testing. It may well be that these 
are among the reasons why the Dual Concentric 


is used by many of the leading Recording Companies as a 


quality standard. It may also explain why ; 
the basic design has remained unchanged for over ten 
years, novelty can never be a substitute for quality. 


DUAL CONCENTRIC 
SPEAKERS 


THE WORLD’S GREATEST BOOKSHOP 


i + FOR BOOKS * ¥* 


FOR ALL YOUR 
Technical Books 


‘Foyles is an experience—the largest bookstore on 
earth. If you’re a lover of books, large or small, 
modern or rare, here’s Paradise’ 


—Fielding’s Guide to Europe 
119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (20 lines) $e Open 9-6 (Thurs. 9-7) 
Nearest Station : Tottenham Court Road 


PULL 


UTUPUELEPELLLL LULL 


MTU EE ELE RLU ELLLU LEU UL CECE ECE 


~ POLYTHENE 
INSULATORS, END CAPS, PLUGS, ETC. 


for 


T.V. AERIALS 


Standard Articles or Special Mouldings 
AMPLEX APPLIANCES (KENT) LTD. 


19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 5531) 
All export enquiries to 
ANGLO NETHERLAND TECHNICAL EXCHANGE LTD., 
3, TOWER HILL, LONDON, E.C.3. 
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FLE LE 
SHAT TING 


HE “ impossible ” becomes 
practical with the applica- 
| tion of flexible shafting. 


| 


1131 


WE 


| We are experts in this rapidly 
| developing field and can show 
you how to operate any element 


9° 


F DEAC PERMA-SEAL requiring rotation or push-pull 
Hermetically sealed Ni- movement, or both. Distance 
Cd accumulators have from control to point of applica- 
these advantages: tion presents no difficulty. 

No corrosion — No 
gassing — unlimited 


Consult us on any of your 
remote control problems. 


shelf-life. 
No maintenance—can ‘16 
be permanently wired- 

in. Easily re-charged. ’o 
A range of three types: ¢ 
disc, cylindrical and 
rectangular from 50 
mAh to 23 Ah capacity. 
Disc cells can be 
stacked for the higher 
voltages. fully patented 
Write for leaflet D13 

giving further details. 


G -A- STANLEY PALMER LTD 


MAXWELL HOUSE, ARUNDEL ST., LONDON, W.C.2 
Telephone: TEMple Bar 372/ 


PU 


Flexible Shaft Handbook 
available to technicians on 


request to Dept. W. 


HAE 
Shwe 
REMOTE CONTROL 


POWER DRIVES 
and COUPLINGS 


BRITAIN LTD. 


BRITANNIA WORKS, ST. PANCRAS WAY, 
LONDON, N.W.1. Tel: EUSton 5393 acs 


DaG 650 


aes sais iain 
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RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.I. 
Phone : No. GERrard 3977/8 Grams : “‘ Radiotrade”’ 


STOCKISTS OF CARR FASTENER COMPONENTS 


(Coventry Street end) 


SPECIAL OFFER OF CURRENT MANUFACTURE ELEC- 
TROLYTIC CONDENSERS 

8 mfd. 450 v. 2/6 each; 16 mfd. 450 v. 3/-; 32 mfd. 450 v. 4/-; 8x 8 m 

450 v. 3/9; 8 x 16 mfd. 450 v. 4/-; 16 x 16 mfd. 450 v. 4/6; 32 x 32 md. 

350 v. 5/-; Bias Condensers: 25 mfd. 25 v. 1/6; 50 mfd. 50 v. 1/9. Please 

note we can offer special discounts for quantities. 


W.W. RESISTORS. 5 watt 1/6; 10 watt 2/6; 15 watt 3/-; 20 watt 3/6 
We carry stocks of resistors from 2 watt to 150 watt W.W. Your en- 
quiries invited. 


HIGH STABILITY RESISTORS. { watt 5% 6d.; $ watt 5% 9d; 
| watt 5% I/-. A few values in 1% and 2% still available. 

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR- 
ANTEE TO STOCK ALL VALUES. 


ELECTROLYTIC CONDENSERS. Manufacturers’ Surplus, in perfect 
condition. 100 mfd. x 200 mfd. 350 v. surge 5/6 each; 100 mfd. x 100 mfd. 
425 v. surge 5/6 each; 150 mfd. 450 v. wkg. 5/6 each. 


BIAS CONDENSERS. 3,000 mfd. 6 v. 3/6 each; ng mfd. 3 v. 3/6 
each; 1,000 mfd. 12 v. 1/6; 25 mfd. 25 v. 1/3; 50 mfd. ‘12. W-. 


TRANSISTORS: Junction type Red Spot by well-known manufac- 
turers 10/- each. 

TRANSISTOR CONDENSERS: Miniature ee Capacitors 
32 mfd. 3 v., 25 mfd. 25 v., 25 mfd. 6 v., 16 mfd. 12 v., 8 mfd. 6 v., 

5 mfd. 12 v., 2.5 mfd. 25 v., 1.6 mfd. 6 v., I ay a v. All these types 
of condensers are 3/6 each. SPECIAL DISCOUNTS FOR QUANTITIES. 


AIR-SPACED TRIMMERS, 5, 10, 15, 20, 25, 50 and 75 of pre-set 
Se IE ONIN PR NOIR 6 oad cnces clocuwavsacveckvsndnssducdcavctveed doz. 21/- 


PYE PLUGS AND SOCKETS 1/6 per pair ‘‘T"’ pieced...each 1/9 
GROMMETS, | grs. assorted grommets, tin. to lin......... gross 8/6 
WESTECTORS. WxX6, WX1I2, W4 I/- each..............00c008 doz. 9/- 


SIGNAL LAMP HOLDERS. Panel mounting, complete with 
adjusting lampholder 2/- each............csse0e paraadavesonesiccess doz. 21/- 
BELLING-LEE PLUGS AND SOCKETS, 5 pin 1/9; 7 pin au 
OS es 2 ag RE RO a a 2/6 


MANUFACTURERS PLEASE NOTE. We hold large stocks of 
Nitrogol, Viscono! and other block-type Condensers, your enquiries 
are invited. 


0-100 amps. 50 c.p.s. 44in. METERS, £2/10/-; 0-SO amp. Moving Iron 
6in. Meters, £3/10/- each. All brand new and boxed. 


MIDGET MICA CONDENSERS. .000!, .0002, .0003, .0004, .0005 5/- 


per dozen. 
200 Assorted Moulded Mica Condensers, popular value............ 4210 0 
200 Assorted Silver Mica Condensers, popular values............... 20 0 


200 Assorted Carbon Resistors, $, 4 and | watt. Good selection £1 10 0 


PAXOLIN SHEET. [8 x 44 x sin. 1/6; 10x 10 x Ain. 1/6; 20x 10x 
dyin. 3/3 10 x 10 x ein. 2/-; 20 x 10 x zyin. 4/-. Minimum P. & Pkg. 1/6 


BARGAIN OFFER OF BATTERIES. 

44 v Heavy Duty Bell Battery. Size 64 x 44 x 2$in................ 2/6 

72 v. H.T. 1.5 v. LP. Size 6 x 5 x Ijin aban 

_. v. Size ry i ft) . ee 
H.T. 1.5 v. L.T. 34 x 32 x Itin 

re ‘ceeds sealed and unused. All plus 1/6 post and pkg. 

reduction for quantities. 


6 
Special 


4-way Push Button Units 2/6 each. Knobs for same 3/- per doz. 


WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each............... doz. 12/- 


VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 9/-; 
IL so tase tt bias cascquasibubesinssdncnsansencreskindscbachindiianensel doz. 4/6 


“ALVE HOLDER FITTED WITH LOWER CAN 1/6 per doz. 
extra. Screening cans for B7G and B9A ...............ceceeeeeeee’! doz 6/- 


JONES PLUGS AND SOCKETS. 4 pin 2/6 per pair; 6 pin 3/6 per pair; 
8 pin 4/6 per pair; 12 pin 6/6 per pair If cover required send 1/6 extra per 


cover. 

POINTER KNOBS. Small black with white line, standard fin. 
NE cecaicscciccthans ; z doz. 17/6 

WANDER PLUGS. Red and black ................ccccceeeeeeceeees doz. 2/- 

PHILIPS TRIMMER TOOLS I/- each..................cceseceeeeee doz. 10/6 


CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.!. 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE. : 
We invite your enquiries for items not listed 
Trade Counter open 9 to 6 Monday to Friday. 


Also 9 to | Saturdays. Callers welcomed. 


W HOLESALE MANUFACTURERS AND EXPORT ENQUIRIES INVITED 
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DYNAMIC 
MINIATURE MICROPHONE 
LOUDSPEAKER 
6—3000 
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REPAIR : 


COLLECTION & DELIVERY 100 miles radius 
(OVER 100 MILES BY ARRANGEMENT) 
BACK TO YOU IN 7 DAYS (with few exceptions) 
AUTOMATION & ELECTRONIC MAINTENANCE ENGINEERS & 


Repairs, Calibration and Overhaul of — m 
All leadinz makes of English and American Electrical and 
Electronic Test Equipment 


TEST EQUIPMENT REPAIR 
LEIGH ROAD, LEIGH, LANCS, TEL.: LEIGH 1687 
@ PATTERN GENERATORS @ MEGGERS @ 


§ 
TESTOSCOPE TearER 


SIGNAL GENERATORS 


sua 


For high and low . 
voltage testing. Standard =: 
Model: ranze “100/ 850 volts A.C. — 
or D.C. Dua! Model: range 1/30 and 100/850 
volts A.C. or D.C. 


Write for interesting leaflet 30F 
APPLY FOR 16 PAGE BOOKLET POST FREE I!- 
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LEAK csiiner 
for the Connoisseur 


THE LATEST 
“TL/I2 PLUS” POWER AMPLIFIER 
and the 
‘“*VARISLOPE I11’’ PRE-AMPLIFIER 


are designed to give the highest possible fidelity from 
records, radio and tape. As supplied to Broadcasting Stations 
throughout the world. For the finest quality reproduction 
together with workmanship of the highest order—your 
choice must be LEAK. 

Cash price of the complete amplifier is £34/13/0. We can 
supply for 9 equal monthly payments of £4/I/-. Carriage 
and crate paid. 


All other LEAK equipment available on similar terms—also CHAPMAN 
and LOWTHER TUNERS. GARRARD & CONNOISSEUR Transcription 
motors, etc. In fact ALL Quality Equipment supplied over 9 equal 
monthly payments. 5°, Interest charge only. 

We pay all carriage charges. 


Prompt personal service to your requirements. 


The L*R* SUPPLY COMPANY, LTD. 
BALCOMBE (Tel. 254) SUSSEX 


Built to your 
Specification 


TYPES 3000 and 600 

HIGH SPEED POLARISED and A.C, 
to 400 VOLTS TROPICALISING— 
IMPREGNATING 


KEY SWITCHES 


Several types 
in stock 


GOVERNMENT CONTRACTORS 
A.!.D. RELEASE 


SPEEDY 
DELIVERIES 


DPOOOD PPADIDDDDO OK TAYS) LTD 


“JACK DAVIS (RELAYS) LTD. 


(Dept. “W’’) TUDOR PLACE, LONDON, W.1 
MUSEUM 7969 LANGHAM 4821 


FPPDPDPIDPDDD DOS 2° PPPDPPPPPDPDPOPPPDPO PPO OL] 
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It pays to specify 


POTENTIOMETERS 


Egen potentiometers can be relied upon. 
Every part, from the tag to the track, is the 
very best of its kind. Add outstandingly 
intelligent design and you see why 


more and more engineers specify EGEN. 


NEW 12” RANGE 


Measuring 1}” diameter, 
Type 181 is without a 
switch. Type 183 has a 
double-pole 
Q.M.B. 
switch and 
Type 243 a heavy-duty double-pole 
Q.M.B. switch specially designed for 
Television. These controls are available with 
tappings at 33%, 50% or 60% of slider rota- 
tion, also with terminations suitable for 
printed circuits. 


NEW WIRE-WOUND PRE-SET 
for group assembly 


Among recent additions to the EGEN range 
is Type 189. It has an easily replaceable wire- 
wound track with good heat dissipation and 
can be grouped with Type 166 carbon pre- 
set controls on a common panel. 


ELECTRIC LIMITED 


CHARFLEET INDUSTRIAL ESTATE 


CANVEY ISLAND +: ESSEX : ENGLAND 
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SO ON ON NN a on eh a i i ————— 
} 
g ONVERTORS COMMUNICATION LUMINOUS MAGNETIC 5 
? — Easily the most RECEIVER R1155 MARCHING & ? 
Q yo al by This magnificent receiver covers 5 ranges: 75-200 kc/s., Q 
‘ the Ministry, | 200-500 ke/s., 600-1,500 kcjs., 3-7.5 me/s., 7.5-18.5 mes. COMPASS ? 
$ Within mine Fully tested before despatch. Complete with circuit and d } 
q utes you can|_ instruction booklet, £8/10/-, carriage 10/-. Pocket size Brand € § 
g extend the TY new WONLY the oe - § 
frequency of tions . ; 
$ pai lakabear OSCI LLOSCOPE 2 8 P. & P. I/-. M ) 
$ to cover the} Latest Ministry release of 4 , | R.C.A. MAINS TRANSFORMERS. } 
F following:— | Test Set type 43. Employs : Input 110-240 v. Output 345-0-345 at § 
Q R.F.26 50-65 Mc/s. Variable tuning 20/-. | 34in. CRT type VCR 138A, 150 mA. 6.4 v. at 4.5 amps., and 5 v. at 
) R.F.24 20-30 Mc/s. switched tuning 12/6.|4-6)7, 4-VR54, 1-524, 2 amps. Brand new fully shrouded. ? 
} RF.25 40-50 Mc/s. switched tuning 8/6. | |-VU120. Panel controls: Write now. Only 35/-. P & P. 3/-. ; 
@ R.F.24 Shop soiled, switched tuninz 7/6.| X shift, Y shift, Focus, LEAD ACID ACCUMULATORS. § 
+ All Brand New with circuit. 3/6 postage | Brilliance, External or in- 2 volts 16 A.H. Ideal for 6 volts and ¢ 
7 on each. ternal sync., Four speed 12 volts supply. Brand new original 


RCAF AMPLIFIER UNIT. 12 v. input | time base. Internal H.T. & 


‘ cartons. Size 4in. x Zin. x 2in., 5/6 each, 
) Vibrator Pack. 250 v. output O2Z4. | E.H.T. Mains power pack. 

> 

j 


P.P. 2/6; 3 for 15/-, P.P. 3/6; 6 for 27/6; ( 
P.P. 5/-. 


Microphone transformer into a 6K6 GT | Size I2in. x Yin, x [8in. ‘ 
F.M. WOBULATOR CAPACITOR § 


output valve with negative feed back. Complete with leads. 


size 8x54 x 8tin. Brand new, 30/-| Brand New and Unused Now only 5/- each. ? — 

each. P & P. 3/-. £8 10 0 PUSH BUTTON COIL PACKS. ) 

WAVEMETER TYPE WI1433._ Fre- . - 465 Ke/s. I.F. Long, Medium and ) 

yp 154-260 mc/s., = -—- check Carr. 15/-. 2 Shortwaves, 8/6, post 1/6. ‘ 

and calibration chart. ains cycle. 0-25 AMPS. 24in. ROUND FLUSH 

50/-, carriage 10/-. SPECIAL VIBRATOR PACKS || MOUNTING METERS. New and ) The Mi 

COMMUNICATION RECEIVER RA ; é boxed, 8/6. Post 1/6. } First-G 

IB. Covers 150 ke/s.-15 me/s. in 6 bands. || !2 VOLT input, 300 voles output at 150 m/A. As a bridge || gignaL GENERATOR AND ¢ : 

12 or 24 operation. S.A.E. for details. |] rectifier wil handle 450 volts RMS at 120m/A. Pack || WaveEMETER Type W.1649. Free 2 beget 

INDICATOR UNIT SLC No. 5. Ideal || consists of 12 volt vibrator, 4 metal rectifiers, chokes quency of Sig nalgenerator: 140 to? is 180-: 

for conversion into an Oscilloscope using || 294 smoothing condensers. ONLY 30/-, carriage 5/-. 240 Mc/s Accuracy -+-0.5 Mc/s Res § 500 ke, 

a 139A or ACR 10 tube. Unit consists of || 6 VOLT input, 230 v. output at 100 mA., complete 4pin || Cf tscerodyne Waveia ter: 155.255 Mejs i ~ 

2-VR65's, 1-VR66, various resistors, con- || vibrator, OZ4 rectifier. Fully smoothed, 25/6 each. Accuracy + 0.2 Mc/s. Containing VR 135 Q Spee: 

densers ren pots. ~ oe x Zin. Brand P. & P. 2/6. and 4VR91I, 5 meg. crystal. Raneoenlile ? slow. 

new, compiete with modification circuit. aerial. Power requirements: 6.3 volts ) and 23 

20/-. P. & P. 3/-. WHEATSTONE BRIDGE and 120 volts. Unit housed in copper § scope 

PARMEKO CHOKES. 8H. 100 MA. | gerngrgprrern ss het lined wooden case. Size I5t4in. x 13in. x 

AMERICAN GEARED MOTOR. 24 : ME cud swicches: O10 | (Abin. 45/-. plus 10/- carr. — 
- 24. . . stud switches: “ 

D.C. with built-in precision gear-box, e ohms, 0-100 ohms ae oe Input , f naw 

No. | drive 24 R.P.M. No. 2 drive 6 Ce Ghent go eee eee 

R.P.M. On 12 v. No. | drive 16 R.P.M. meter centre zero “desk gelbli 7/6 ee OP ——s ? MARC‘ 

No. 2 drive 4 R.P.M. Overall size of motor F.S.D. 2.5mA. Ranges ee eee ae 


and gearbox 7}%3}{»3in., weight IIb. 
14 oz. Brand new. 22/-. P. & P. = 
19 K.I1 


caily excended, | B-C.773-D RECEIVER, 108.3-110.3 Mc/s. TORS 
WIRELESS SET NO 


Housed in oak cab- | !0 valves, 3-VT269, 1-I2AH7, 2-12SR7, ¢ 


a i tt tt i i i Me Ml i i ln i i i i i i i i i i in i 
WRAP BBPDPDPBAP BAD DP DP DPD DPD DODO SSS SSS 


, : 2-12SG7, 1-12SQ7, 1-12A6. 6 I toh i 
inet 16% 74x 6in. : , c crystals. > with in 
Two transmitter-receivers and an Complete with in-| !2.¥. operation. -.4, carriage 7/6. ‘ , 
intercom amplifier in one case. “A"’ e.8 e.¢ structions, 40/-. TANNOY AMPLIFIER. With 4 66's ¢ ee 
set covers 2—8 mce/s, RT and CW, and . ; 8 = > AP, 4 in parallel, push-, ull handling from 30 to F Equipm 
“B’’ set 240 mc/s, RT. only. Complete | iis we ; ~ : - 4I-. per age gM ogg odie rei crag 3 : cost. ¢ 
: i s, hend microphones, $s ‘ 
poe ad es Pe. ‘Oy 60), BENDIX RECEIVER RA 10 on <y 4 =" in wooden transit case ? MARC 
’ Llt¢in. wit 
ee trl VERNIER sLOow A 4 wave-band superhet covering 150 kc/s.—10 mce’s. iaceehetionie and circuit. "Sele soe § TFI44C 
MOTION DRIVES. Scaled 0-180 def Valves 6SK7 Ist R.F 6K8 Mixer. 6SK7 Isc and 2nd }.F. ONLY £20. Speakers for above 25/- each. ( to 25M 
ag af gg 10/6 “Ve ° || @R7 2nd Det. 6C5 B.F.O. 6K6 output. Size 64x 154in. || WESTINGHOUSE PENCIL RECTI- Q | | Standar 
WESTON ' "AMP. H Fr METERS Easily converted to mains operation as described on page453 FIER. Type J.50 output 500 v. at 5 mA. comple: 
ai ateniee. Rena’ ee 5/6 P&P. I/ + of the September ‘‘ Practical Wireless."’ €5/10/-, carr. 7/6. 5/- post paid. ) AS NE\ 
. . . _ ca i AMERICAN ROTARY CONVER- 
DIPOLE AERIAL No. 4A. 52 feet “ A 
hard drawn 7/22 copper wire with centre $ i G N A L G E N E R A T 0 R T Y P E 5 2 A age Meng +g —b — bd RIISS 
insulator, fitted with feeder sockets. Both | F 6-52 Mc/ nf Internal mains pack, “toe 4 Sa i TUNI 
ends — 3 link a and hag ere iia one extensively filtered. ung | cea ORE ee a { Ay 
wire adaptors. rand new, price 9/-. 50u amp. R.F. Meter. ; ay va aed 
Oe atipeengengte’ nceal or cguierl | POTENTIOMETERS.. 25" wacts 30K | 
. : - modulation. Cali - 
) lar calibrated O-I5 and 0-600 volts, coarse and fine (in nV) and 100k. Price 6/- each. i ROL. 
$ resistance 500 ohms. 12/6. P. & P. 2/6. attenuator, output im- pine ath a MICROPHONE § owns 
@ R.T-7/APN-| TRANCEIVER. _ Brand pedence /0orlO0ohme, | Ar oepees aug qarseene, of padded © cabine 
é new complete with 14 valves: 3-12SJ7, minimum output 0.54 ier re ome po he a — eee 
2 hence ae age — 2-955. volts, maximum output | new Vorlons 10) and plug. Bran 
‘amous obulator nit, ynamotor, 100 mV. Complete with - "s 
é iv 3.500 ~~. and 6,500 ohms. all leads, calibration the pte ed “eo “ae ? EHT 
.F. amplifier Receiver section covers charts and ircuit. Mees Pee . 
$ 400-450 mc/s. Transmitter sweeps 418 Brand New in avidin 6 tunable LF. transformers. Only 30/-, ( — 
$ to 462 mc’s., with manual. Only 35/-, manufacturer's cases ee een RE ae Rect.’ 
€ carriage 10/-. £8/10/-, carr. 10)-. RECEIVERS. 1-5-3 Mcis., § : 
) RELAYS. 6,500 ohms and 3,500 ohms [10/-, tully valved, with circuit, 65/-, P. & P. 3/6. 2 2a. | 
ak aap. aon iid VALVE LIST MONITOR ) (posta 
§ DYNAMIC SOUND POWERED TYPE 28. yon 5 
€ HEADPHONES. Type D.L.R. 5 60 2X2 2/6 6136 5/- 9004 1/9 Pél 3/6 Consists § 500 
@ ohms. 7/6. P. & P. 1/6. SU4G 7/6 6K7_ = S/-, 9006 3/6 SP61_—3/- || VCRI3B. 6 ( circula 
) HIGH RESISTANCE _HEAD-|| 6AC7_ S/- 6SH7__ 6/- 1246 6/616 3/- || SP6I. 1-5U4, Q Wirel 
$ PHONES. Type No. 2 4,000 ohms.|| 6AG7 9/6 6SL7GT 7/- 12)5 6/- VRI15030 6/- || |-VU120 } 0-600 
§ Brand new 11/6 each P. & P. 1/6. as & awa ee Gan 8. Vit 3 | z.5AS0.| ' ) A ver 
. ' / 46 j= se 
§ BENDIX RECEIVER MN26.C. Cover 6H6 2/6 955 1/9 B34 1/6 464A  25)/- ter scal- ; ; AT O 
ing 150-1,500 ke/s. in : { 
§ Shonda. Valen sad Un Glo 4/6 956 1/9 EFSO 3/- 1625 5/- || ed 100- } 
$ —  5-6K7, All brand new and tested. Piease add postage and packing. : - 100v. § ) 
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WIRELESS SET 


No. 19 MK. II 


The famous Army Tank Transmitter-Receiver. 
porates ‘‘A'’ set (TX/RX covering 2.0-8.0 Mc/s., i.e., 
37.5-150 metres); ‘“*B’’ Set (VHF TX/RX covering 
230-240 Mc/s., i.e., 1.2-1.3 metres), and Intercomm. 
Amplifier. Complete with 15 valves as follows: 6 of 
6K7G, 2 of 6K8G, 2 of 6V6G, and | ea. 6B8G, 6H6, E1148, 
EFSO, 807, and booklet giving circuits, notes, etc. Size 
I7$in. x 8fin. x 12fin. Of American manufacture as 
previously offered by us, but another large release by the 
Ministry of Supply enables us to make a substantial reduc- 


tion in price. In magnificent condition. / 
65 = 


BRAND NEW AND UNUSED, ONLY 
12-volt Power Units available 25/- (carriage 5/-). 


Incor- 


(carriage, etc., 10/-). 


OSCILLOSCOPE COMMUNICATIONS RECEIVER R.107 


The Ministry of Supply Monitor Type 61 (as illustrated last month) is a ne me peli wedi tht moe A Verde lttenmen ctor eommmupnek 
First-Grade Synchroscope designed for D.C. Pulse and R.F. Envelope in- ae Mc/s. (18-250 metres), eS several important Amateur 
igati Lin. ‘ oe hipping Band, and part of the Medium Wave Band, including 
eigen, sae psig — nod a cgpesnily TeeRe. Svaquenty the B.B.C. Light Programme. The Sensitivity is | micro-volt on C. w., 
is 180-220 Mc/s. approx.; and is tuneable in that range. Has internal and 2-6 micro-volts on R.T. The controls laclede a Bandwidth Switch 
500 kc/s. Calibrating Oscillator on Y Plates. Existing Time Base (“* Wide” or ** Narrow’), choice of AVC and BFO, Audio Filter, 
Speeds are 50 cycles, 20 Microseconds fast, and 1,000 Microseconds RF Gain, Aerial Trimmer. Has built-in oe Stage with Internal 
- : - i Speaker, which can be switched out to use Headphones. Uses normal 
slow. Conservatively rated Mains Power Pack is for nominal 115 v. International Octal Valves. Incorporates AC Mains Power Unit for 
and 230 v. Will make up into an excellent General-Purpose Oscillo- ae volts, and ie Pack for ——— D.C. In grey metal case, 
illi fi ; A ; ied. size 24x 13x I7in. These sets are slightly used, but in first-class 
— — “ . weed “ — 9 modification data being supptied condition, thoroughly checked and aerial tested before despatch. 
Front panel size is 10}in. x 12}in., depth of unit being 19in. BRAND Complete, ready to switch on ONLY £€8/19/6 (carriage 20/- England 
NEW AND UNUSED, ONLY €12/10/- (carriage, etc., 15/-). and Wales, rest of U.K. extra). S.A.E. for leaflet. 


MARCONI SIGNAL GENERA- 
TORS TF390G. Frequency coverage 
16-150 Mc/s. BRAND NEW _IN 
MAKER'S ORIGINAL TRANSIT CASES, 


MARCONI BAND Ill CRYSTAL 
CALIBRATORS. Frequency range 
170-240 Mc/s. Incorporates 5 Mc/s. 
crystal for better than .00! per cent. 


MARCONI SIGNAL GENERATORS TF-517-F/!. Special 
offer of these Laboratory Signal Generators. Cover 10-18 Mc/s., 
33-58 Mc/s. and 150-300 Mc/s. In good, used condition, with 


with instruction manual. For normal charts. Checked before despatch. Complete with power accuracy. Directly calibrated dial, 
A.C. mains operation. A_ unique pack for normal A.C. mains. ONLY €12/10/- (carriage, internal A.C. mains pack. Complete 
opportunity to acquire Laboratory etc., 20/-). with spare set of valves and instruction 


Equipment at a fraction of original 


manual in maker's transit 
cost. ONLY €25 


cases. 
BRAND NEW. ONLY £4/19/6. 


MARCONI SIGNAL GENERATOR 


TCS TRANSMITTERS 


12-WAY SCREENED CABLE. In 


TFI44G. Frequency coverage 85 kc/s. 10fc. lengths, ficted with plugs, origin- 
to 25 Mc/s., and known as a Laboratory The renowned American TCS Model designed by the Collins ally made for use with the 19 Set. 
Standard. For normal A.C. mains, and Company for static or mobile use. Covers |.5-12.0 Mc/s. UNUSED. ONLY 17/6 per lead. 


complete with all leads. Reconditioned 


in 3 bands, and is complete with 7 valves, employing 2 of 1625 
AS NEW. ONLY £65. 


in P.A. Stage, | each of 1625 in Buffer and Modulator Stages, 
and 3 of 12A6in Oscillator Stage. Provision for VFO or Crystal 


POCKET VOLTMETERS. Not ex- 


Control. 4 Crystal positions. Radio Telephone or Radio pong ne A 15 v. and 0-300 v. A.C. 
RIISS SUPER SLOW-MOTION . D.C. AND NEW AND UN- 
TUNING ASSEMBLY. As used on Telegraph. Has Plate and Aerial Current Meters. Power USED. sent 18/6. 


requirements 12 v. LT & 400 v. HT. In black crackle case, size 


all late model 1155s. Easily fitted to | 11° 43 x Ilin., condition BRAND NEW and UNUSED. 


“A” sets, etc. ONLY 


ROLA 6tin. P.M. SPEAKER. 
Mounted in Grey crackled metal 
cabinet Yin. x 9in. x 43in., and with 
volume control. BRAND NEW AND 


ONLY €12/10/- (carriage, etc., 15/-). 

The double Dynamotor Power Unit, Type 2!188/B for 12-volt 
operation, delivering 400 v. for Transmitter and 225 v. for 
Receiver, is available at €12/10/- (carriage, etc., !5/-). 


CRYSTALS, 
500 kc/s. 15/-. 
465 kc/s 


British Standard 2-pin 
Miniature 200 kc/s. and 
10/- each. 


SPECIAL MAINS TRANSFORMER 


UNUSED. ONLY 27/6. OFFER. Normal 230 v. A.C. a 
I METE RS Secondaries 330-0-330 v. 100 mA. 
amps. Ex-W.D., BRAND NEW 
EHT TRANSFORMERS. 5.5 kV. F.S.D. SIZE AND TYPE AND UNUSED. ONLY 15/-. (Postage 
Rect.) with 2 v. I a., 79/6, 7 kV. 50 microamps D.C. 2$in. Flush circular etc. 2/6.) 
ners po +A — be I ot 500 microamps D.C. in. ce square...... 
ect.) with 2-0-2 v. 1.1 a., 2-U-2 v. mA D.C. 2in. ush square... * 
2 a. (for VCR 97 tube, etc.), 42/6 150 mA. D.C. in. Flush square...... 500 GA Ti6 1H © mA. 4 HH 
(postage 2/- per trans.). 200 mA. D.C. in. Flush circular ... iad 
10 amps D.C i Proj. circular ... 
. 20 amps D.C. .........2in. Proj. circular ... FILAMENT TRANSFORMERS. 
500 MICROAMPS METER.  2in. 40 ome D.C. 2in. rol, circular ... 6.3 v. If amps. 7/6. 6.3 v. 3 amps. 10/6. 
circular as used on British No. 19 15-0-15 amps D.C 34in. Flush square 
Wireless Sets. Calibrated 0-15 and | 395 voles Dc... dan, Flush scuare.... 
volts, resistance 500 ohms. mwiekc |. 24in igh aicaitey oi 6 v. VIBRATOR PACKS. Output 
A very fine instrument, and A SNIP — ew approx. 130 v. at 30 mA.., fully filtered 
AT ONLY 15/-. andsmoothed Complete. ONLY 12/6. 


Cash with order please, and print name and address clearly 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


HARRIS ELECTRONICS 
Wy UE: CORPORATION 


Open until | p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5-mins. by bus from King’s Cross 


Radio Corner, 
London W.C.I 


138 Gray’s Inn Road, 
Phone: TERMINUS 7937 
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C.R.1. ISOLATION TRANSFORMERS 


For Cathode Ray Tubes having Heater/Cathode short 
cireuit and for C.R. Tubes with falling emission. 
Low leakage windings. Ratio 1 : 1.25 giving 


a 25% boost on Secondary. 
MEE Ghessabewanedecens 10/6 each 
| TRS AAAR Se cose. aa with Tag 
SA eres 10/6 each Panel and 
EE Sea cvancies ceawos 10 6 p 4 Solder Tags 
13.3 volt o/6e 


Ditto with mains primaries io 6 e 
pe B. Mains input 220/240 volts. Sane Capacity. Multi 
Output 2, 4, 6.3, 7.3, 10 and 13 volts. Input has two taps 
which increase output volts by 25°, and 50% respectively. 
This transformer is suitable for all Cathode Ray Tubes. 
we ok Panel 21/- each. Ditto for 6 volt Tubes 
only 17) 
pe C. Low capacity wound transformer for use with 
2 volt Tubes with falling emission. Input A ys 4 volts. 
Output 2-24-2)-23-3 volts at 2 amps. 17/ 
All isolation Transiormers are individually fader labelled 
clearly marked with relevant data. 
NOTE:—It is essential to use mains primary types with 
T.V. receivers having series connected heaters. 


RESISTORS. All preferred values. 20% 10 ohms to . 


meg., 3 w. 4d.; 3 w., wa me 6d.; 14 w., 8d.; 2 w., 
HIGH STABILITY. } w. 1%, 2/-. Al preferred vaines 
100 ohms to 10 meg. Dita 10% 6a. 

5 watt 71/3 
10 watt Vpe-wee ppemeene 1/6 
15 watt hms—10,000 oh Qi. | 
15,000 ohms—50,000 ohms 5w., 1/9; 10" ekaene 2/3 

RE-WOUND ATT LAB. COLVERN, ETC. 

set . Type Standard size Pots., 2}in. 
pie Slotted se. Spindle High Grade. All 
= values Na ohms to 30 Values, 100 ohms to 50 K., 

K., 3/- e 50 K., 4/-. 5/6; 100 K., 6/6. 

Ditto Carbon Track 50 K. WW EXT. SPEAKER 


to 2 Meg., 3/-. CONTROL 100 
OP TRANSFORMERS. Heavy Duty 50 mA., 4) 6. Multi- 
ratio push-pull. kl 6. Miniature 3V4, etc., 4 6. Hygrade 


ANG. 
KES 15/10 H. 60/65 m 5/-; 25/20 H. 100/120 
mA., As: 2010 120/ 150 mA, Aros: 5 H. 250 mA., 15/-. 
MAINS TRANS. 350-0-350, 80 mA. uebe'en apped 4 v, 4 a. 


yp ps Orie 250-04 $0 ‘mA ete., 22/6. 
Bargain 300-0-300 v. 65 mA., op 4 4.28. 15/- 
LF. _TRANSFORMERS 7/6 pair 
485 kejs slug tuning ee can 2}x1xlin. High 
Qand good age width. By Pye Radio. Data sheet supplied. 
Wearite M800 I.F. transformers 465 ko/s, 12/6 pair. 

Wearits 550 I.F. transformers 465 ke/s, 12/6 pair. 


—— TRANS. Lees 200/250 v. 6.3 v. i ome, 7/6. 
~ ‘ORMZ cores. in., + 10d. 
i. FORMERS 5937/8 | Cans TV1/2. tin. = "x 2tin. 
= fin. sq. x ljin., 2/- complete with cores. 
4 MOTION DRIVES. Epicyclic ratio 6:1, 2/3. 


Midget Soldering Iron. 200/220 v. ~ 230/250 v., 
16/9. SOLON INSTRUMENT IRON. 25 24/-. 
MAINS DROPPERS, 3xl1iin. Three Adj. Sliders, .3 amp. 


750 ohms, 4:3. .2 amp. 1,000 ohms, 4/3. 
LINECORD. .3 amp., 60 ohms, per foot, .2 i 100 ohms 
per foot, 2 way, 6d. per foot, 3 way, 7d. per f 


CRYSTAL MIKE INSERT ; i 
Precision engineered. Size only 1} x3/16in. Bargain. 
Price 6/6. No transformer required. 


TRANSF 60:1, 3/9 ea.: 100:1, Potted, 10/6. 
LOUDSPEAKERS P.M. 3 OHM. 2jin. square, 17/6. 
Sin. R.A, 7in. x 4in. Goodmans 21/- 


7 ’ 
3}in. Square Elac., ‘e1/. -. 
6hin. Goodmans, 1s S 
4in ELAC TWEE’ 


8in. Fg 19/6 

10in. R.A., 30/-. 

. QE 12in. see 30/-. 

Sin. M.E. 2.5 k. 7 “capped O.P. transformer, 24/6. 
15 ohm Plessey 10 wt. 12in. with Tweeter, 97/6. 

CRYSTAL DIODE G.E.C., 2/-. GEX34, 4/-. 40 Circuits, 3/-. 


TELETRON CRYSTAL SET 
Comp'ete kit with cabinet 4) «3% 1}in. All eomponents 
and instructions. 15/- or 30/- with pair of H.R. he 
phones to match. 


HLR. HEADPHONES. 4,000 ohms, brand new. 16/6 pair. 

SWITCH CLEANER Fluid, squirt spout, 4/3 tin. 

TWIN GANG CONDENSERS. 365 p.f Miniature, 1fin. 

x1ijin. x lfin., 10/-. .0005 Standard with — 

9/-; less trimmers, 8/-. Midget, 7/6; Single 50 pt., 

500pf., 3/6 each. 

i 4d. EF50, EA50, 64. 
2A, CRT, 1/3. Eng. and Amer. 4, és 6, 7 and 9 pin, 1/-. 

MOULDED’ Mazda and Int. oe. G, BSA, B8G, B9A, 


9d. B7G with 

CERAMIC, EF50, B .. 1/-. B7G with can, y! 9. 

SPEAKER FRET. Gold Cloth i7in. »25in., 5/-. 

35in., 10/-. Expanded metal, Silver 15}in. = 

Tygan 4ft. Gin. wide, 10/- ft.; 2ft. 3in. wide, 5/- ft. 

WAVECHANGE SWITCHES 

2 p. 2-way 3 p. 2-way, short spindle - £6 

5 p. 4-way 2 wafer, long spindle 6/6 
: 


2 p. 6-way, 4 Ls 2-way, 4 p. 3-way, long spindle 
, 12-way, long spindle 
a, > 1 wafer 8/6; 2 wafer 12 
wafer 19/6; 5 wafer 23/-; 6 wafer 26/ 
SWITCHES. 8.P., 2/-; D.P. 3/6; D.P.D.T. 
MORSE KEYS, good quality oa SEP 


KNOBS GOLD ENGRAVED. Walnut or Ivory. ljin. 
diam., 1/6 each. ‘‘ Focus,” ‘‘ Contrast,’’ ‘* Brilliance,” 
** Brilliance—On/O#,” ‘* On-Off,” ‘* Volmue,”’ * Volt- 
On-07,” “Tone,” ‘ Tuning,” 
** Wavechange,” ‘‘ Radio Gram,” 
** Record-Play,’’ ‘* Brightness,’’ ditto, not engraved, 1/-. 


wast 


1958 RADIOGRAM CHASSIS 
FIVE VALVES 


S.W. 16m.—50 m. LATEST MULLARD 
W. 200 m.—550 m ECH42, EF41, E8C41, 

L.W. 800 m.—2,000 m. L41, EZ40 

12 month Guarantee. A.C. 200/250 v., 4-way switch. 

Short-Medium-Long-Gram. A.V.C. and Negative 


feedback. 4.2 watts. Chassis 13}in. x Shin. x 2tin. 
Glass Dial 10 x 4}in. horizontal or vertical available. 
2 Pilot Lamps. Four Knobs, Walnut or Ivory, aligned 
and calibrated. Chassis isolated from mains. 


BRAND NEW £10.10.0 ™«. 4. 


TERMS: Deposit £5. So and 6 monthly payments of £1. 


MATCHED SPEAKERS FOR ABOVE CHASSIS: 
8in., 17/6; 10in., 25/-; 12in., 30/-. 
we COLLARO x 


HIGH FIDELITY AUTOCHANGER 
MODEL RC456 
For 7”, 10”, 12” Records 16, 33, 45, 78 r.p.m. 
4-SPEEDS—I0 RECORDS 
WITH STUDIO “O” PICK-UP 


BRAND NEW IN MAKER'S BOXES 


our price £9.15.0 Post free. 


TERMS: Deposit £5/5/- and 6 monthly payments of £1. 


SUITABLE PLAYER CABINETS......... . 49/6 
AMPLIFIER PLAYER CABINETS............ 63/- 


GARRARD 4-SPEED SINGLE RECORD 
PLAYER 4SP 


Brand new and fully guaranteed 12 months 
| AUDIO PERFECTION | 


Designed to play!6,33,45,78r.p.m. Records, 
Tin., 10in., 12in. Lightweight Xtal pick-up, 
GC2 turnover head, two separate sapphire 
styl, for Standard and L.P., each plays 
2,000 records. Voltage 200/250 A.C. 
our price £8.0.0 each. Post Free. 
Terms: Deposit £5 and 4 monthly pay- 
ments of £1. Space required I4in. x I2tin. 
3in. above and 2}in. below. 
Amplifier Player Cabinets, 45/-. 


BUILD THIS REPRODUCER BARGAIN 
SPECIAL SINGLE PLAYER KIT 
FAMOUS MAKER'S SURPLUS STOCKS 

4-speed Collaro ‘Junior’ Unic... £412 6 

Handsome portable case, 174 x 134 _ 


PENDS ctdkasieksssascsmsasescecnnceses 
Ready-built 3 watt amplifier with 

43 12 6 
All available separately or if all purchased together 


two valves and loudspeaker...... 


complete kit post free. 


HANDY VOLTMETERS 
2in. Twin Range 0-25 v., 0-250 v. d.c. with 
leads and leather case, 12/6 each. 


COSSOR COMPANION 


SUPERHET MODEL 527/X FOR ALL- 
DRY BATTERY OPERATION 
S.W.1 13.6 to 43 metres, S.W.2. 42.8 to 136 

metres, Medium 187 to 575 metres. 

A fine all-wave receiver giving world-wide 
reception on three wavebands. Operation is 
from a single dry battery, very economical! low 
consumption valves |AC6, 1AJ4, IAHS, 3C4. 


é6in. ELLIPTICAL LOUDSPEAKER 


The cabinet is attractively presented in 
maroon and beige with gold trimmings. 
SIZE 94 x 63 x 44in. Leaflet S.A.E. 
19/6 


OUR PRICE £6.15.0 yr 


Carriage and insurance 4/6 


TELETRON BAND 
Suitable all T.V. makes, T. 


KIT for mains operation 
As ABOVE less POWER PAC 


Ill CONVERTER 


For London, Midland and Northern I.T.A. 
-R.F. or Superhet. 
valves, components, chassis, wiring plans. 
200-250 v. 


AO., £3 
K. Requires 200 v. 20 mA, 


BALANC 


TRI oo Ceramic, 30, 50, 
1/3._ 250 pt., 


| ALUMINIUM CHASSIS. 


with oes Teaser 
6/9; 1 
and 18 Tex Be. 


7 x 4in., 
6; 14 x Llin., 
16/6. 


1/6. 600 pf., 750 
18 


4/6; 9x 6in., 5/9; 


H.T., 6.3 v., 6 a. L.T., £2/5/-. 
Mark II cascode £1 extra each Kit. 
folume C BO csisre Coaxid 
Volume Controls | 80 Asie Coaxial 
Midget size w 
Long spindles. Guaran- ——_ spaced Fetetiens 
teed 1 year. All values core. Ideal Band III. Qi. yd 
10,000 ohms to 2 Meg. Losses cut 50%, ’ 
No. Sw. S.P.Sw. D.P.Sw. a 
= = FRINGE QUALIT' 
Linear or Log Tracks AIRSPACED... "16 yi. 
COAXIAL PLUGS _1/- DOUBLE SOCKET 13 
Pd 1/- OUTLET BOXES 16 


'D TWIN FEEDER per yd. 64. 800 or a. 
TWIN SCREENED BALANCED FEEDER 1/- 


. 8 
70 n., 94. 100 ot., 150 pt. 
> 1/9. Phillips, 1/- ea. 


s.w.g. Plan, undrilled, 
with 4 sides, riveted corners and lattice fixing holes, 


11 x 7in., 
10/6; 15x14in., 19/6: 


BLACK CRACKLE 
P.V.C. CONN. WI 


PAINT. Air drying, 3/- tin. 
RE, 10 colours, single or stranded, 2d. yd. 
NEON MAINS TESTER SCREWDRIVERS. 
MULTICORE SOLDER 60/40, 18 s.w.g., 34.5 16 s.w.g., 44. yd. 


Is Dim 


12/6 PURETONE RECORDING TAPE 


1,200 ft. on standard fitting Zin. metal reels, 
Spare Reels 7in. metal 2/3; 7in. plastic, 4/3" 


~ FERROVOICE 1,200it. 


SENTERCEL rate 


VOLTAGES. K » 5-3 
3.6 kV., 7/6; ee v. Te: 
50 c.p.s. V olts age 30% of abov 
eee TYPE, RM1, 125 v., 6¢ 
6/-; RM3, 120 mA 


50 m/fa., 
Wearite ‘Pp " typ 

* type adj. dust core, os 

TELETRON. L. and Med. 


250 v. 
ILS 


T.R.F. COILS A/HF, 


T/- pair. 


on plastic reels. 


8/- 'RM4, 
MINIATURE CONTACT COOLED RE 
250 v. ns m/a., 


T.R.F., 
FERRITE ROD AERIALS. M. 


Plastic Tape 25/- 


E.H.T. TYPE FLY-BACK. 
K3/40 3.2 kV., 2/3 K3/45 
; K3/100 8 kV. 14/6 
e. 

» Keo .. B/-; RM2, 100 mA, 


250 v. 275 mA., 16), 
CTIPIERS. 


3/- each. 
m 4/- each. 


Osmor Midget 
All ranges. 
with reaction, 3/6. 
8/9; M. and L., 12/6. 

CHOKES, 2'6. 


W., 
HF. 


coil, Oscillator coil, two L.F. 


component book using four 


and Dial, 19/6. 


Mercury Complete 


JASON F.M. TUNER COIL SET, 26/-. 
Detector transformer and heater choke. 
Complete Kit, 


With Jason superior calibrated dial, 


Kit £9/19/6. 


H.F. coil, aerial 
Transformers 10.7 Me/s., 

Qirenit and 
6AM6, Q/-. J.B. Chassis 
£5/18'6. 


£6/15/-. 


CONDENSERS. New stock. 


.001 mfd. 7 kV. T.C.C., 5/6. 


Ditto 20 kV., 9/6; 100 pf. to 500 pt. Micas, 6d.; Tabular 
v. .001 to .01 mifd., H » ol, Lie; .25, Li 5, 1/9; 
0 v., 91.; 0.1 mfd. 2,000 v., 3/6; 0.01 mfd. 2,000 v. 1/9. 
CERAMIC CONDS. 500 v. .3 ai a 01 a . 
SILVER MICA CONDENSERS. % 5 pf. to 500 pfi., Lis; 
600 pf. to 3,000 pf., 1/3. CLOSE TOLERANCE (4+ P of.) 15 
pf. to 47 pf., 1/@d. DITTO 1% 50 pf. to 815 pf. 1/9; 1,000 
pf. to 5,000 pf., 2/-. 
| NEW are FAMOUS MAKES. 
TUBULAR | TUBU CAN TYPES 
3: Q/- | 100/25 v. 3/- | 8+ 16/450 v. 5i- 
2/3 8/500 v. 4/6 | 16+16/500 v. 6) 
Qi- | 16+ 16/500 v. B/- | 6,900 mfd. 6 v. 6/6 
2/3 CAN TYPES 32 432/350 v. 4/6 
2/9 3d. | 32+32/450 v. 6/6 
3/6 | 16/450 v. 3/6 | 644+ 120/275 v. 7/6 
4/- | 82/350 v. 4/- | 60 + 100/350 v. 11/6 
j 5/6 Ov 5/6 | 100+4-200/275 v. 
2 1/9 v. 5/6 12/6 
| 50/25 v 1/9 + 50/350 v. 7/- 1,000 + 1,000/6 v. 
50/50 v. Q/- | 500/12 v. 6/6 


FULL WAVE ee Soriee "RECTIFIERS. 


j; 12 v. 1) amp., 8/9; 2 a., 11/3; 
CHARGER TRANSPORMERS. 


2, 6 or 


4a.,17 
Tapped input 200/250 v. 


FREQUE! 
SENSITIV 


SPECTRU 
SWEEP | 
LF. 

LF. BAR 


MICE 


for charging at 2, 6 or 12 v. 1} a., 15/6; 2 4. 17/6; 44., 22/6. 
| All boxed VALVES New & Guaranteed 
{| FIRS 6K8 EABC 30 8 EZS1 1 
| Pass j 13) EB9 6'6 E1148 f 
| 1T4 10/6 EBC33 HABCS80 19 
| [3s4 F/B EBC41 } HVR2A_ 7 
| | 3v4 8/6, EBFS0 MU14 1K 
5U4 7/6 ECCS4 1 P61 / 
5Y3 8/6 ECFSO ] PCC84 = 12/ 
524 1 7/6, ECF82 1 PCF80 10) 
6AM6 7/6|ECH42 ] PCF82 10/ 
6BS 8/6, ECLS0 12 PCLS2 10) 
6BE}s 7/6, ECLS2 1 PEN25 i 
| 6BH6 1 10/ |EF39 /§ PLS82 104 
| [6BW6 10/6,EF41 10/6 PY30 10/ 
| |6BW7 10/6 EF50 PYs! 1 
| #6CH6 1 10/6 Equip. IPY82 10/6 
| }6D6 10/6 EFS 6 
6F6 10/ 1 
5H6 8) 1 
8/ 1 
10 10/ 
8 1 
1 1 
= 1 


NEW AND ENLARGED SHOWROOMS NOW OPEN 


Our written guarantee with every purchase. 


RADIO COMPONENT SPECIALIST 


TEL. THO 1665. Buses 133 or 68 passdoor. S.R. Stn. Selhurst. 


Please address all Mail Orders correctly as below 


337 WHITEHORSERD., WEST CROYDON 
OPEN ALL DAY—(Wed. 1 p.m.) 
48-hour postal Service. P. & P. |/-, £2 orders post free (Export extra). C.O.D. Service 1/6 


CATALOGUE 64 


XUM 


Stranded 
II. 91. yd, 


100 mA. 
A., 16/-. 


> Midget | 
ranges. 


> 
— 
0D pe 


DON 
SUE 6d 
vice 1/6 
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UNIVERSAL ELECTRONICS 


22-27 LISLE STREET, LEICESTER SQ., LONDON, W.C.2. GER 8410 


Shop hours, 9.30 a.m. to 6 p.m. OPEN ALL DAY SATURDAY Thursday 9.30 a.m. to | p.m 


MARCONI 
§-BAND 10cm) SPECTRUM ANALYSER Type TF984 
FREQUENCY RANGE 2,900 to 3,150 Mc/s. 


SENSITIVITY 200 Micro Watt for 5 cm deflection. 
20 Mean Watt for 5 cm. deflection. 

SPECTRUM WIDTH | to 10 Mc/s. 

SWEEP FREQUENCY 4 to 10 Mc/s. 

LF. 22.5 Mc/s. 

LF. BANDWIDTH 100 kc/s for 3db drop in level. 


Prices given on request. 


FREQUENCY METERS 


BC221 Range 125 kc/s—20 Me/s 


In perfect condition 
Also in stock: U.S.A. BENDIX ILM series 
Aircraft version of BC22I. 
TS174 40—250 Mics. 
TS173/U 85—1000 M/cs. 


Prices upon written request. 


MANUALS 


for Communication Receivers AR88D-LF, AR77E, 
HQI20, HQI29X, R107, S20R, $X24, SX28, B2, TX/RX, 
HRO’s at £1/7/6 each and others supplied to order from our 
library. 


MICRO METRIC TUNABLE CAVITY 


3 c/m BRITISH WAVEGUIDE 
New £15. each ALSO AVAILABLE FROM STOCK 


Mu:ti Range Test Meters, Marconi Signal 
Generators, Meggers, Audio Oscillators, Oscilloscopes, 

Communication Receivers, as well as British and U.S.A. 
| | V.H.F./U.H.F., 10 cm., 3 cm., 1.5 cm. Test Equipment. 


Calibration undertaken if required. 


MARCONI 


U.H.F. WAVEMETER Type TF 643B 


The instrument is portable self-contained absorption 
wavemeter with visual resonance indicator. 


FREQUENCY RANGE 20 Mc/s to 300 Mc/s in four bands 
of nominally:— 

20 to 37Mcj/s., 37 to 70 Mc/s. 

70 to 130Mc/s., 130 to 300 Mc/s. 

An individual calibration is supplied 
for each range. 


AGCURACY + 1.0% up to 150 Me/s. 
+ 2.0% from 150 to 300 Mc/s. 


PRICE £15.0.0 each 
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Phone: LANgham 7391/2. 


Callers welcome. 


ROTARY noe, Ex-Units 


H.T.3! 
Input 11.5 v. 
A Output 250 
» v. at 125 mA. 

55/- 

H.T.32 


Input 11.5 v. 
490 


Both can be supplied 


tropicalised 


We also have stocks of 
BRAND NEW ROTARY TRANSFORMERS. 


AS USED IN PYE MOBILE TRANSMITTERS 
AND RECEIVERS P.T.C. 102 AND P.T.C. 114. 
Also HUDSON’S MOBILE RADIO TRANS- 
MITTERS AND RECEIVERS. 


& P. 3/6. 
on each. 


RELAYS 


SIEMENS HIGH SPEED 
250+-250 coil 
850+-850 coil......... 
1,000+ 1,000 coil .. 
1,700+- 1,700 coil 

LONDEX A.C. RELAYS 
135Q. .135 to .174 current 50-60 v. 3 
make and | break. 12/6. 

1,020 .056 to .072. Current 150-180 v. 
I make. 10/-, 

9,2002. .021 to .027. Current 450-500 v. 
| changeover, | break. 15/-. 


P.O. RELAY TYPE 3000 


Anode trip changeover. Platinum contacts 
from 102 to 4,000Q. 10/-. 
Postage & Packing on all relays 1/6. 


DYNAMOTOR 
ROTARY 
TRANS- 
FORMER 


D.C. input 13.5 v. Output 285 v at 75 mA. 57/6. 
D C. input 27 v. Output 285 v. at 75 mA. 37/6. 


D.C input 12v_ Output 250 v. at 50 mA. 47/6. 
Postage & Packing on each 3/6. 
BLOCK CONDENSERS 
ON RS EA aD eee f PE i/- 
1 mfd. 1,000 v. 1/6 
IIIT <1 oc Gul Sencdhcnsalmagunayenss 1/6 
oS ae 2/- 
4 mfd. 350 v. ...... en ec 2/6 
NES eee eee 3/6 
P. & P. 9d. 

DELCO 


ROTARY TRANSFORMERS 


Made in U.S.A 


12 volts input. 265 v. output, 120 mA. 24 volts 
input. 540 v. output, 26 mA. 27/6. P. & P. 5/- 


PLEASE ADD POSTAGE UNDER £1 


| 
| 
| 
| 
} 
} 


| 


LARGER PURCHASES 
of all goods advertised 
enable us to offer 


CHEAPER PRICES 


QUOTATIONS GIVEN 
FOR LARGE QUANTITIES 
EXPORT ENQUIRIES WELCOMED 
HUNDREDS OF BARGAINS 
FOR CALLERS 


Complete Portable 
Vehicle Loud Hailer 
operates on 1/2 v. or 
24 v. supply out- 
put 6 watts. Can be 
fixed easily 

Comprising Power 
Pack, Loud Hailer, 
Hand Powered Mic- 
rophone. Weather- 
proof. Very heavy 
metal case 


PRICE EACH €7/10/- 
Carr. & sisanetinch 10/-. 


"AMERICAN “MICA CON DENSERS 


Description Per doz. Each 
.001 350 v. V.D.C.Faradon 3/4 4d. 
O1| 1000v. V.D.C. Cornell 
Dubilier 10/6 Wi 
001 1,200v V.D.C. Faradon 10/6 Wi 
Ol 1,200 v. V.D.C. Faradon 12/- 1/3 
000! 2,500 v V.D.C. Faradon 12/- 1/3 
Post & packing I/- per doz. or 3d. each. 


Please enquire for sizes not stated as we have 
many in stock. 


LOUD 
HAILERS 
EX-GOV. 


Impedance 742 Han- 
dling cap. 6 watts. 
Price 20/-. Post 3/6 


BELLING & LEE FUSE HOLDERS. | 
hole fixing (ex-units) I/-, 7 pin plugs 6d. 
P. & P. 6d. 


‘LOUD HAILER SPEAKER UNIT | 
Impedance 7$Q. 6-8 


watts output. We 
10lb. Size 7tin. 
Depth. 10in. Diam. 
Easy fixing. 

Weatherproof. Spun 
solid steel. Ham- 
mered finish 

PRICE £3/10/-. 


one & Packing 
BOTH ITEMS !DEAL 

ORTS 
ELECTIONEERING 
FUNCTIONS. 


COMPLETE P.A. 


Canadian Telephone 


AND SOCIAL 


SYSTEM 


loudspeaking Amplifier 
Unit with 4 loud hailers, powered micro- 
phone, headphones and spares. Works off 
12 v. D.C. New and boxed, ready for export. 
WONDERFUL OPPORTUNITY—CAN- 
NOT BE REPEATED. 

£7/10/- complete. U K. Carriage free. 

OR SPECIAL OFFER TO CLEAR THE LOT. 


DEPENDABLE RADIO SUPPLIES LTD. 


i12a TOTTENHAM STREET, LONDON, W.|. (2 minutes Goodge Street Station. Opp. Heals in Tottenham Court Road) 
Hours of Business 9-6. 


Terms: Cash with order or C.O.D. 


BRAND NEW 
C 45 Govt. Fully modified 


AIRCRAFT 
CINE CAMERAS 


24 v. operation 
Ideal for 
laboratories 


£6.10.0 


Post Free in 


U.K. 


16 exposures per second. 
of 16 mm. film (1,000 exposures). 


Spool! carries 25ft 


BARGAIN OFFER 
6-8 volts, .25 amps., or 12-16 volts, 
PILOT OR CAR BULBS 
M.B.C. 4/6 doz. 25/- per 100. 
FLASHLIGHT BULBS (American). 
M.E.S. 3/- doz. 


1 amp. 
(American) 


Nickel 
Suitable 
6d. each. 


Medium size. 
will not corrode. 
battery agers, etc. 


BULLDOG CLIPS. 
plated on brass, 
flying leads, 


BLOWER MOTOR 


Overall height 4tin., 
diam 4in.. Operation 
figures 27 v. at 7,000 
r.p.m. 12 v. at 2,800 
rp.m 6 v. at 380 
rpm. 17/6. 


Complete with blower 
26. P. & P. 26. 


MINIATURE PLUGS AND “SOCKETS 


6 pin or 8 pin rear entry. 36/- doz. 
PL. & P. 1/6 doz Ex-units. 


3/3 each. 


SPECIAL OFFER 
D.L.R. No.5 BALANCE ARMATURE INSETS. Brand new’ 
Price 3/6 each or 36/- per doz. P. & P. 1/-each 3/-doz" 
These can be put to many uses, i.e., microphones inter- 
com., etc. 


PHILIPS CONCENTRIC TRIMMERS 


3/30 PF. Price per doz. 6/6. Post & Packing 
i/- > per doz. 


TONEON INDICATOR—NEON LAMPS 
200/260 v. G.E.C. Worked in series with 300 
k res. Price 2/6 each or 24/- per doz. Post & 
Packing 6d. each 


AMERICAN HIGH TO LOW MICRO. 
PHONE ADAPTORS. 34x 34x Iiin., in 
polished steel case <omplete with six-pin 
miniature Jones plug and socket. Price 5/- 
Post & Packing 1/6. 


HEAVY DUTY SLIDING» “RESISTORS 
Supplied in two types 

250 watts tocarry 25 amps. Resistance 0.4 ohms, 
worm drive, also 125 watts, 12 amps. Resistance 
! ohm slider Suitable for charging board, ete. 
Size 9x 4x 6in. high. Brand new. Price 12/6. 
Post & Packing 3/-. 


UNREPEATABLE “OFFER LESS THAN 
HALF MANUFACTURER’S COST 


Brand new single 
phase motor 
suitable for tape 
recorders, radio- 
grams, work- 
shops, etc., etc. 
s Has many uses. 

Reversible 200- 


230 v. Sin oz. 
torque. I, 

r.p.m. Capacitor 
start. Weight 
44lb. Length 
overall Sin., 


spindle both ends. in. x tin., 


din. x fin. Price, 
incl. P.P and capacitor, 55/-. 


Evershe 
metal c 
but in 
carrying 
Neon | 
1/9 each 
Ultra V 
New. 5. 
Radial 
Comple 
New 5, 
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LT 
‘oad) Se RaeRe Aa ore 
ified 
ries 
0.0 Evershed and Vignoles, Series Il, 
— — a used, | BRAND NEW. EVERSHED AND VIGNOLES 
ee in ut in good -concition, with leather ““WEE MEGGER,”’ in leather case, guaranteed perfect. infrared T | ith 
< carrying case. £20. 100 volt £6 each. P. & P. 2/6. Simenen Boe mye Poor poe aes 
Neon Light, _ “4 A.C. M.B.C. Clear. 250 volt £10/10/- each. P. & P. 2/6. tube and full optical system. Brand 
; 25ft W9each. P.&P 500 volt £12/10/- each. P. & P 2/6. new, complete with hide carrying case. 
Ultra Viol et Bulb, ye DC, 12 v. 36 watt. 17/6 each. P. & P. 2/6. 
— come Seam. FS e- Se. Infra-Red Spot Light, ficted 12V. 36 
Radial Stud Switch, 20 segs. Sin. sq. watt bulb for use with above. Unused. 
amp. Complete with handle and _ housing. EVERSHED AND 12/6 each. P. & P. 2/6. 
— eam. o SF. 2 VIGNOLES 
> Circuit testing ohms 
Sv meter, pattern ‘‘S.”” 
Z METERS Complete with testing 
: Brand new, i k 
Nickel guaranteed perfect prods, inst. book, etc. 
itable Two ranges: 0-3 and 
beni, | ~~ 0-30 ohms. Brand 
we 5 amp D.C. M.1. 24in. Fl. Rnd. (1/6 ¥ 
7} amp. D.C. Mil. 34in. Rnd. Pr. 12/6 Gaw, quamenteed per on 
I mA, M.C, 24in. Fl. Rnd. .... 22/6 fect, as illus. Offered “3 
Beene: acon of tars | | BOS AG, tees, Ne 
25 v. D.C r.Ce Din FI. Rnd... V6 pe, CE om tion 300 r-p.mm. 22/6 each. P. & P. 2/6. 
300 v. A.C. M.C. 2fin. Fl. Rnd. ... 22/6 P. & P. 2/6. 
aa Dual range pocket volt meter 0-25 and 
0-250 v., in wallet. 12/6. 
Ex equip. 500 microamp. 2in. M/c. 
scaled. O-I5 and 0-600 v. 14/6. 
ETS P & P. on all meters |/- each. | 
— Armour Recording Wire. U.S.A. | 
“ Top quality on original reels, length | 
ae 3,700 yards. 17/6. P & P. 1/6. New. 
HEADPHONES 
1 pew’ 4,000 ohms, imported, new......... 15/- 
j- doz" | | 2,000 ohm, ‘“‘Ivalek,’’ Brit. New 12/6 
inter | | Se, SSS err 12/6 
H.S.30 L.R. U.S.A., min. ear pes....  15/- 
—s P. & P. on above 1/6 each. 
JERS ae AIRCRAFT CAMERA G 45B, Mk. Ill, fitced with {/3.5 
cking Th British : 4/6 triple anastigmatic lens. Takes 25ft. 16 mm. film. Fitted 
ecg pote UL mahoootece 3/6 || with 24-volt motor. Mint condition, new in makers’|| Morse Practice Set, polished wooden 
ee No pte ae wih ane... = 7/6 original packing. 16 exposures per second. £6/10/- each. base, tapper, adjustable buzzer, battery 
MPS Type 46, ex. oxy. mask.............. 3/6 P. & P paid. clips and terminals. Brand new, original 
a. P&P. onabove I/-each. oaeeres’ packing. 8/6 each. P. 
Photo Multiplier, Type 931A, for | U.S.A. NAVY MODEL ‘‘ MAN.” Crystal controlled ek 
—— Alfa counting, film scanning, specto- | radio transmitter and receiver for voice, by frequency ee ae ee. rei —— = 
RO. graphy, etc., new. £€2/5/- each. P. & P. | modulated signals in the 30-40 megacycle band Choice : . 
» in I/-. of eleven frequencies, powered by 6-volt battery. Com- | Slider Resistance. Heavy duty type, 
x-pin Telephone Handsets, sound power, | plete with valves, crystals, etc., and spares Unused. | 79 ohms, 2 barrels with gear drive. 
5/-. pair will work by simple connection £25. Carr. Eng. £1. 2.9 amp.-.65 amp. New. 22/6 each. 
eothout batteries. | Good condition. P. & P. 2/- 
= (6 each. P. & P. 1/9. ISin. RCA U.S.A. P.M. SPEAKER. [5 ohms. Ideal | SMOOTHING CHOKES 
ORS | mierpane co gear = Similar | for P.A. Will handle 30 watts. New in maker’s carton bs ey eg me a steeeenes 10/6 
| to G.P.O., with switch, carbon insert, = ay : a + aes . 
hinds new. 12/6 each. P.& P. 1/6. and case. €9/17/6 each. Carr. in England 15/ 20H. 100 mA. 270 ohms. a 
fance -s . mA. onms. 
ete. Tannoy Amplifier for 200/250 v. A.C. | LONDEX RELAY. 24 volt heavy ‘ver contacts, two , 230 °. 
12/6. | | supply with 4 6L6 in parallel push-pull, breaks, fair condition. 4/6 each. P. & P. L.T. Transformer. Input v. ut- 
max. output 60 watts, complete with all Grant new HIGH-SPEED RELAY. Siemens, 2 bob- put 50 v., 50 ampere, with gga aoe 
leads, hand microphones, plugs, spares bins, 1,000 ohms each. 10/6 each. P. & P. regulator switch on ghee >. stee 
/AN co. tuly toured. aU P&C a Toor overload.” Grawe. 15015. Wound 
se. u ec. . ° arr. le » OV 
T U.S.A pM Motors 7. BS WHEATSTONE BRIDGE UNIT. 4-stud switches. at 800 amps. per sq. in. New, in manu- 
ingle Giving twin outputs of 20 r.p.m. and 6 0-10, 0-100 ohms, galvonometer centre zero, F.S.D. | facturers’ cases. £15. each. Carr. in 
tar rpm. Size 7x 12xin., din. shaft. Will vetin oak carrying case 16x74x6in. 40/- each. Eng. £1. 
tape operate on 12. v. Operational condition. ss = Auto. Transformer, step up, step 
adio- 19/6 each. P. & P. 3/-. down, 110 v.-200-220-240 v. Fully 
ork-} 4 Miniature 24 v. D.C. Reversible MUIRHEAD VERNIER DRIVE. Scaled 0-180 degrees, shrouded. New, not ex W.D. 
etc. Recorder Motors. Fitted governor ratio 31/1, dia. 3in., as fitted to R.F.26 units. Complete. 300 watt type £2/2/- each. P. & P. 4/6. 
uses, and right angle gear drive, 3x 1x Ifin. with lampholder. In manufacturers’ original packing. 500 watt type €3/3/- each. P. & P. 4/6. 
200- New. 12/6 each. P. & P. 2/-. New. 8/6 each. P. & P. 1/6. 1,000 watt type £4/4/- each. P. & P. 4/6. 
oz. 
| 400 
citor ASK FOR EXPORT QUOTATIONS WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING! 
- PERSONAL CALLERS ONLY: 9 Little Newport 
Sin., Street, London W.C.2. Tel: GER 0576. 
= () ALL MAIL ORDERS: Early Closing Thursday 
—_— @ 47-49 High Street, Kingston-on-Thames. 
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RELAYS P.O. TYPE 3000. 


BUILT TO YOUR SPECIFICATION 
QUICK DELIVERY KEEN PRICES 
CONTACTS UP TO 8 CHANGEOVER 


RELAYS—HIGH SPEED. Minia- 
ture, sealed. 1700417002. 26/- 
each. Post 1/3. 


KEY SWITCHES 


PROMPT DELIVERY ALL TYPES 
UP TO 4co/6co 


WAVEMETER. With all leads and spares. 


180/220 Me/s. 
contains a 2}in. milliameter 1FSD, 3 valves, pilot lamp, switch and other 


This fine unit 


useful parts. The case 9 x 9x 12}in. with hinged lid is adaptable for many 
purposes. BARGAIN PRICE 50/-. Carriage 7/6. 

SIGNAL GENERATOR. Type 52a. 4 bands from 6 to 52 Megacycles in- 
clusive. 230 volt. Complete with all leads, etc. Brand new in transit case. 
£10. Carriage 7/6. 


METERS GUARANTEED 


F.S.D. Size Type Price 
100 Microamps 2iin. MC/FR 50/- 
250 23 3hin. MC/FR 55/- 
500 - 2in. MC/FS 27/6 
500 . 23in. MC/FR 37/6 
1 Milliamps 2in. MC/FS 27/6 
1 a 2iin. MC/FR 35/- 
5 . 2in. MC/FR 17/6 
30 ic 2iin. MC/FR 12/6 
100 on 2iin. MC/FR 12/6 
200 a 2iin. MC/FR 12/6 
300 s 2iin. MC/FR 12/6 i 
5 Amperes 2in. MC/FS 27/6 CROSS POINTER METERS. With 
5 2iin. MI/FR 7/6 2 separate 100 microamp move- 
50-0-50 Amp. 2in. MC/FS 12/6 ments. Brand new. 22/6. Post 
gee me ae 
” ain. =O) /6 CIRCUIT TESTER in case. Meter 
x” ad *¢. + Suen = 50 milliamps. 17/6. Post 2/6. 


AVO TEST BRIDGES. 220/240 volt A.C. Measures capacities from 5 pf 
to 50 mfd and resistances from 5 ohms to 50 megohms. Valve voltmeter 
range 0.1 to 15 volts, and condenser leakage test. BRAND NEW. Full 
working instructions supplied with instrument. £9/19/6. Post 3/-. 

TEST SETS ‘ey a Wheatstone Bridge, galvanometer. Brand new, 
in case, 50/-. Post 3/6. 

CELL TESTING VOLTMETERS. 3-0- . 
first-quality moving-coil meter. 25/-. 
OUTPUT POWER —— No. 5, Cm Shin. “Flush Round Microammeter 
100 F.S.D., 90/-. Post 3/-. 

“WEE MEGGER " INSULATION TESTERS, 500 volts, in leather case, 


250/-. 

CIRCUIT TESTING OHMMETER, 2 scales 1,000Q and 1000, 97/6. 
BRIDGE MEGGER TESTERS 500 volts £45. 1,000 volts £75. 

** MEGGERS ”* (metal case) 500 volts £25. All Guaranteed. 

LEATHER CARRYING CASES, 12in. x 7in. x 9in. with lock, key and strap. 
For Bridge Meggers and many other purposes, 60/-. Post 3/-. 


be: leather case with prods. A 


ee FLEX. Single, 14/0048 thermoplastic a CC. 9d. per yd.; 
8d. per in 12 yd. lengths; 6d. per yd. in 500 yd. coils. 
TELEPHONES SOUND POWERED—NO BATTERIES REQUIRED. 


Just connect with twin flex for clear speech. Transmitter/receiver units. 
4/6 each. Twin flex 43d. yd. Post 1/-. 

TELEPHONE SETS. For perfect communication between 2 or more posi- 
tions. Wall Type, one pair of units, £5. Batteries 5/6. Twin wire 6d. yard. 
Desk Type, now available, latest modern style. Two complete units ready 
for use, £8/17/6. Wire 5d. per yard. Post 3/6. 


ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Far., 250 v. 
10 amp. A.C. Ideal for greenhouses, etc., 35/-. Post 2/-. 
HEATING ELEMENTS. Flat enclosed type. 230 volt 500 watt. ‘ Bray 


chromalox.” 10x 14in. 7/6. Post 1/6. 

CHARGING RECTIFIERS. Full wave Bridge. 12 volts 2 amps., 13/6. 
4 amps., 22/6. Suitable transformers 2 amp., 24/-. 4 amp., 29/6. Post 2/-. 
JACK PLUGS. Cylindrical bakelite screw-on cover. 2 contact. 

Ideal for amplifiers, etc., 2/6 each, 24/- doz., £9 per 100. == 


GEARED MOTORS ior the model maker, 
small and very powerful. 12/24 volt D.C. 
4/8 r.p.m., 35/-, post 2/6. Will work from 
230 volt A.C. mains with our transformer and 
rectifier 17/- extra. 


PORTABLE BLOWERS. 200/250 v 
leads, 1?in. outlet. 25. Post 3/6. 
VERNIER DRIVES. Muirhead scaled 0/180 deg. 
10/6. Post 1/6. 

HEADPHONES, Balanced Armature Type DHR. 17/6 per pair. Post 1/6. 
HEADPHONES. High resistance 4,000 Type CHR, new, 12/6 pair. Post 1/6. 
VENT AXIA FANS- -EXTRACTION OR INTAKE. 230/250 volts A.C. 
6in. diam. blades. - 12 volt D.C., 90/-. Post 2/9. 

Sultivan. 600 ohms+600 ohms. 50/-. Post 2/-. 
WHEATSTONE RESISTANCE BRIDGE. 1 to 10,000 ohms. Plus type, £5. 
SWITCHES. 1 hole fixing, 3 amp. 250 volt. Single pole change over, 1/6 each, 
12/- doz. £37/10/- per 1,000. 


L. WILKINSON (CROYDON) LTD. 


19, irradia ROAD, CROYDO 
*Phone : CRO. 083 Telegrams : ‘‘WILCO CROYDON 


A.C./D.C., 300 watts with switch and 


Ratio 38 to 1. Diam. Sin. 


Marcu, 1958 
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BAND II] CONVERTOR | 
for ANY SET in ANY AREA 


This unit has been widely used since I.T.A. Transmissions 
began to convert all types of sets, Superhet and T.R.F, to 
receive on Ban ! 


Unlike many other convertors this unit is small enough to 
be fitted inside your cabinet, enabling the job to appear 
finished and perfectly safe for all to use. 


The wiring is simple to follow, and alignment is not difficult. 

@ IT will convert any set, any age, T.R.F. or Superhet. 

@ IT includes station switching. 

@ IT provides pre-set contrast balancing. 

@ IT uses only one aerial input for both bands. 

@ IT provides manual tuning on Band III. 

@ IT is totally screened. 

@ IT completely rejects unwanted signals. 

@ IT requires no additional power supply where either 6.3 v 
or .3 amp. heater is available. 

CONVERTOR wired and aligned with fitting 


SRTIIIIEE cnrccasneascsotnitescacececsesnnadssaeasareinene 43 10 6 
KIT complete in every detail, less knobs ............ £2 10 6 
NII 5 255.0 cade hcadndeaabickecsiniawhncasb inset 10 
CIRCUIT and instructions in detail (free with kit) 16 
KITS made up by customers checked and aligned, 

PNET 235.5570, cos, “Guba canstassanseceuscasvebs 12 6 


When ordering please state present B.B.C. Station and I.T.A. 
Orders over £2 post free 


Cc. & G. KITS 


285, LOWER ADDISCOMBE ROAD 
ADDISCOMBE, CROYDON, SURREY 
Phone: ADDiscombe 5262 


SAMSON’S SURPLUS STORES LTD. 


2,000-WATT IMMERSION HEATERS. 220-240 v. 
Length 18in., dia. 1jin., with flange nut and washer. 
Manufactured by Campwell Eng. Co. 29/6. P.P. 3/-. 


EXCLUSIVE PURCHASE. MINIATURE 2-VOLT 

3-A.H. ACCUMULATORS. Size 44x1}x1fin. 

Ideal for Models, H.T. supply construction, etc. Sup- 

+ brand new with full charging instructions. 4/11. 
P. 1/6. 


BANKS OF 12 CELLS as above connected to give 
re volts 3 a.h. Built into strong wooden crates. 55/-. 
arr. 5/- 


L.T. SUPPLY UNITS. Type 115. A.C. input 200-250 v. 
Output 24 volts 26 amps. Rating continuous. Ideal for 
charging 24 v. batteries at a high current. Size lft. 6in. x 
lft. 6in. x 1ft. 6in. £17/10/-. Plus carr. 


S.T.C. RECTIFIER SETS. Type LU 3181C. A.C. 
input 200-250 v. Output 220 v. 1.5 amp. D.C. Tropically 
rated. Fused. Size lft. 10in. x 1ft. 3in. x 10in. Brand new. 
£15. Plus carr. 


D.C. AMMETERS.  2in. round 0-15 with shunt. 
10/6. 0-40 8/6. Panel mounting 2}in. round 0-30 M/A, 
0-50 M/A, 0-100 M/A Meters. New and boxed. 12/6. 
P.P. on all meters 1/6. 


INSTRUMENTS, ADMIRALTY INTEGRATORS, 
TYPE A S91. Incorporating very fine Galvo move- 
ment, coil 40 ohms. Centre zero to F.S.D. 1 microamp. 
Small mirror one metre radius. A very useful laboratory 
instrument. 65/-. Carr. on integrators 4/-. 

METRO-VICKERS MASTER VOLTMETERS. 0-20 
volts A.C. 50 cy. M.I. 6in. mirrored scale. 25/-. P.P. 3/-. 


169-171 EDGWARE ROAD, LONDON, W.2 


Tele. PAD. 7851 and AMB. 5125 
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MARCH, 1958 WireLess WoRLD 165 
. RADIO CLEARANCE LTD. 
ENQUIRIES 27, TOTTENHAM COURT RD., LONDON, W.1. MUSEUM 9188 
INVITED EST 30 YRS 


The oldest Component Specialists in the trade 


ELECTROLYTIC CONDENSERS — WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND 
ABBREVIATIONS: C. Clip mounting tag ends. P. Prong mounting. T. Tag ended. S. Sleeved. W. Wire ended. L.T. Long Tags. 


3 LT. 2 MFD, 50 v. y;in. x l}in. W-S10d. 4 MFD. 6 v. MFD. 275 v. lin. x 3in. P. 2/6. 64 MFD. 350 v. lin. x 3in. P. 3/-, 100 MFD, 275 v. 
ong oo a 5 mrp. > in. x ie. # 10d. 5 MFD. 50 v. }in. x Liin. W. aa x 2in. T.S. 2/6. 100 MFO. 275 v. lin. x 3in. C. 9/6. 100 MFD. 300 v. lin. x 3in. 
ibis MD. 106 v. fin. x I}in. LT: 10d, 8 MED, 25 v. fin. x Yin. LT. 10d. 8 MFD. Beato Teor aie be oie Okina Cee. ee ne ie. > Sia OAS 


50 v. fla. : Lfin. T. , 104. ;10 MFD. 25 v. ti, x lin. LT. 10d. 10 MFD. 15 v. }in. ¥ l}in. 


0 MFD. ‘ sin. x l}in. 10d. 10 MFD. 50 v. }in. x Ljin. W.103, 12 MEO. 
bg ie x lin. W. igi. 12 MFD. 50 v. Hay x ]fin. T.8. L/-, 25 MFD. 12 v. jin. x 2in, TS. Zi-. 
lin. LT. 10d. 25 MFD, 25 v. gin. x 1lin. T.S 10d. 95 MFD. 25 ¢. tin. x Lin. .y 10a. T.S 3/6. 16+16 MED. 450 v. lin. x 2i 
95 MFD. 50 v. Zin. x l}in. W.-S. 104. 25 MFD. 3 v. fin. x fin. LT. 10d. 50 MF, , 


5 3 lin. LT. 1/-, 50 MFD. 12 v. tin. x l}in. LT. 10d. 

i ‘y 100 MDa v. fin. x lfin. T.S. 104. 100 MFD, 5¢ v. 
MF 00 MFD, 25 v. gin. x 1fin. T. 

lin. ¥ Lgin. eo ae 250 MFD. 12 v. fin. x lfin. oa ES 


D. 6 v. tin. x lin. LT. L/-. 


TS. 1/-. 250 D. 25 v. jin. x i W.-S. Li-. ) 
400 MFD. 6 v. oo x lfin. T. 10d. 350 MFD. Ss. ‘in, 


l-. 8 MED. 150 v. gin. x l}in. T. 94. 


x Lfin. W. L/-, 500 MFD. 6 v. 
00 MF: Jin. W. pe 


350 v. lin. x 2in. 


50 MFD. 70 v. {hin. x 
in. x Lgin. W. L/-. 


‘04. 200 MED. 35 ag 350 v. liin. x 2in. T. 3/-. 


P. 1/6. Elen 150 v. 
40 MFD. 275 v. lin. 


250 MFD. 150 v. lgin. x 3in. P. 
- 2/6. 8 > 3) 

500 v. ae x se T. 3/6. 8+16 MFD. 275 v. lin. x 2in. P. 8+ 

8 +16 MPD. 450 v. lin. x 1}in. W.S. 3/6, 16 +16 MFD. 450 v. lin. x 2in. 

20+10 MFD. 450 v. lin. x 3in. 

MFD. 350 v. ljin. x 2m. W. 3/-. 244+24 MFD. 2 


5 v. . . T. 2/6. 
ljin. x 2in. T. 3/6. 32 +82 MFD. 150 v. lin. x Qin. T. rs 32 + 32 
x 2in. P. 2/9. 32 +32 MFD. 350 v. l¥in. x Qin. C.3. 3/6. 40 +40 MFD, 150 he lin. x 4 
7 


50 v. lin. x ifin. T.S. 2/9. "8+8 MFD. 
- 16 MFD. 450 v. lin. 


/ i x 2in. C. 2/9. 40 +40 MD. 450 v. 1fin. x 3in. P gi 50+ 50. 
lin, x 2in. C. 9d. 500 MFD. 12 v. s x 1thin. T. 104. 'D. 12 v. fin. x 14} in. MFD. 150 v. lin. x 2in. T. Q/-. 50+50 MFD. 275 v. ljin. x Sin. C. 2/9. 50450 MFD. 
Ys, 500 MFD. 6 v. fin. x Ltin. T. 103. 500 MFD. 25 v. lin. x Lhin. T.W.S, 1/6. 4 300 v. lin. x 3in. T. 3/-. 50+50 MFD. 300 v. igin x 2in. T. 3/-. 
MPD, 25 v. lin. x 2in. T. 1/-. 1,009 MFD. 6 v. lin. . = T. Q/-. 1,000 MFD. 12 v, Ijin. x 3in. T. 3/6. 60+100 MFO. 275 v. lfin. x Bin C. 4/-, 
lin, x Qin. T. Q/-, 1,000 MFD. 25 v. lin. x Sin. T. 1/6. 0 MFD. 12 v. 1gin. x 14gin. ldin. x 4}in. T. 6/-. 50+ a0 BPD. S50 v. lgin. x 4}in. C. 4/-, 
W. Q/-. 3,000 MFD. 25 v. Ijin. x 4}in. C. 4-. 3,000 ‘aro. 100 v. 2hin. x 4}in. T. 5/-. lfin. x 4}in. T. 5/6. 80+50 MFD. 150 v. lin. x 2in. W.S. = 7 
4,000 MFD. 6 v. ldin. x Sin. C. lfin. x 2in. P. 4/-. 1004-100 MFD. 350 v. ljin. x 2in. T. @/-. 100+290 MFD. v. 
1 MFD, 200 v. 4jin. x lin. LT. 24. 1 MFD. 275 v. yein. x l}in. W.3. 1/-. 2 MFD. 150 v. ljin. x 4}in. C. 4/6. 100 +200 MFD. 275 v. l}in. x 4}in. C. 5/6. 100 v. 
jin. x Ipin. T. 9d. 2 MPD. 275 v. fin. x 2in. T. 10d. 2 MPD. 350 v. fin. x 2in. P. Od. 2in. x 4}in. T. 6/- 100+400 MFO. Lin, x 4}in. C. 5/6. 125+200 MFD. v. 
2 MFD. 350 v. fin. x 2in. T.S. 103. 2 MFD. 500 v. *. x in. T. L/-. 4 MFD. 150 ¥ ljin. x 4}in. C. §/6. 150 +200 MFD. 350 v » Lin, x 4tin. C. 6/-. 200 v. 
jin. x Ljin. T. 9d. 4 MPD. 150 v. jin. x lin. W. 10d. 4 MFD, 150 v. fin. x ljin W.S. ljin. x 4}in. C. 5/6. 1,000 + 1,000 “es oy - lin x din. C. 3/- v. 
2in. v. 
Vv. 
v. 


900 v. fin. x Lin. W.S. 104, 8 MPD, 450 v. jin. x Ipin. wad ‘11. 


6 MFD, 150 v. gin. x Lin. T.S. 1/-. 


Ws. 1/-. 16 v. tin. x 2in. T. 1/3. 16 MFOD. 350 v. fin. x 2in / 'D. 
450 v. lin. x 2in. T.S. Qi-. MED, 450 v. lin. x 2}in. P.S. 
ia. T. Qe. 24 MFD, 275 v. jin x iu. T.S. 1/6. 3: 


l-. 32 MFD. 275 v. lin. x 2in. P. 1/6. 32 MFD. ‘ 


MED. 150 v. fin. x lfin. T 
75 v. lin 
$50 v. lin, x 2in. W. Q/-. 32 MFP, 450 v. ltin. x ‘Qin, WS. 2/6. 40 MFD. 150 v. lin. 


x Qin. T. 1/9. 


150 v. ljin. x 2in. C.8. Q/-, 
275 v. lin. x Sin. B/-. 32+24+24 MED. 350 v. +16 MFD. 200 v. lfin. x 3in. C. i. 
40+20+10 MFD. 350 v. liu. > 
2/6. 40+20+20 MFD. 450 v 


¥. Min, x Qin. T.S. 1/6. 30 25+20 MFD. 
275 v. ljin. x 2in.C 2/6. 32+32+8 MFD. 


3in. P. 3/6. 40+20+70 MFD. 150 v. lin. x 2in. T.S. 
3in. T.S. 4/6. 40+30+20 MFD. 275 v. lin. x 


x2in. P. L/e. 40 MFD. 159 v. lin.  2in. T.8. 1/8. 40 MED. 350 v. lin. x 2in. P. Q/-. sin. P. 3/6. 40+ 40+20 MFD v aia x 3in b3 “ss 40 +40+2) MFD. 350 v. i. 
40 MFD. 350 vy. lin. x 2in. T. 2/3. 40 MPD. 450 v. lin. x 3in. W.S. 2/9. 40 MFD, 450 x 3in. P. 4/-. 50+50+ +50 MFD. 350 liin. x P. 3/6. yt MED. : 

v. lin, x 2in. P. 2/8. 50 MFD. 150 v. lin. x 2in. T. 1/-. 50 MPD, 275 v. lin. x 2in. v. 2in. x 4}in. C. G/-. 200 +200 + 250 MFD. 275 py x 4}in. C. 6/6. 500+500 500 
PS. QJ-. 50 MPD, 250 v. 1. x 2. W.S. 2/3. 50 MPD. 450 v. lin. x Sin. P. 2/6. 64 MFD. 275 v. 2hin. x 4}in. T. 15/- 


ALL VOLTAGES QUOTED ARE WORKING VOLTAGES 


SUB MINIATURE a, CONDENSERS. 

2MPD., 6 MFD., 8 MFD., 10 MFD., 16 MFD., 30 MFD. 

3 ¥, or y* v. Size: sin. x i. 16 MFD. and 30 MFD. 
in, » PRICE 2/9 esch. 


acmaeoen BIAS wy * 
95 MFD. 25 v. 50 MFD. 12 v. 50 MFD. 25 v. Size: 
fin. x fin. Price 1/6 each. 
2) MFD. 50 v. Size: tin. « Liin. 1/9 each. 
— 


80B MINIAfURE METALISED PAPER CONDENSERS 
Size: jin. = tin. 100 v. working. 
005 MFD., .0022 MFD., .002 MFD., .001 MFD. Price 


8d. each. 
Ol MFD., .02 MFD. Price 9d. each .04 MFD. Price 
104. each. 


MINIATURE MICA CONDENSERS 
Price Gd. each. 350 v. wkg. 47 pF., 50 pF., 100 pF. 
300 pF., 350 pF. 500 pF.. 750 pF., 1.000 pF., 5,009 pF. 


mea MICA we oer is PRICE 44. BACH 
5 


Zot OF 3, = ‘pF., 18, 000 27,000 pF. 1% and 
% and 2° Price 6d. e 
& oF. et DF., 85 pF. 90 oF 100 ae 125 pF., 141 pF., 
14 pF., 175 DF., 180 pF., 184 pF., 240 pF., 300 pF., 
330 oF. 381 pF., 400 pF. 456 pF. 540 pF.. 565 pF., 
700 pF. 


27 


WIRE WOUND RESISTORS 

5 watt a ea x sag we 3. —_ 
79.759. 8Q., Q., 

270, 30Q., 33 a. 

45 0., 47 9., 50 Q. 


375 O., 4009. 4309. 


620 Q., 680 Q., 800 2., 
1.3 K.. 14K. 16K. 17 
2.5 K., 2.7 K. 3.3 K., 4.5 
5.9 K., 6 K. 6.2 K., 6.5 
10 K. 

6 watt Size: Yin. x 1}in. Price 1/- each. 
47 Q., 85 G.. 100 O., 200 O., 250 Q. 260 Q., 300 A. 
350 Q ade 4209. 500 Q. 560 Q. £300. 1 K., 
1.6 K., 1.8 K.. 19 K 2 K. 2.7 K., 3 K., 3.3 K., 4.3K 
4.7 K., 5.1 K., 5.6 K., 2K. 6.4K. $2 Kk. Uk 13 K 
1 K. 


4.5 
7 watt Size ria x Liin. Price 1/- each 
09., 129., 200Q., 220., 290. 339. 450., 509. 
50. 870..000.. 120 @., 2209., 2709 , $309. 3900. 
Q. 680 Q.. oN x 
3 K., 3.7 K., 
12.5 K. 13 K.. i4 K.. 13 K.. 17 K. 


SWITCHES ROTARY 
Size 1 4 in. dia. 2in. spindles. Price 2/11 each. 
1 pole 10 way. 1 pole 12 way 2 pi 2 way. 2 pole 
3 way. 2 pole 4 way. 2 pole 5 way. 2 pole 6 way. 3 
pole 3 way., 3 pole 4 way. 4 pole 3 way. 


VALVE HOLDERS 
4 pin Brit. Pax. 2d. each. 5 pin Brit. Pax. 24. each. 
7 pin Brit. Pax. 3d, each. 7 ay Brit. Amp. 4d. each. 
7 pin Brit. Cer. 4d. each. it. Octal Pax. 3d. each. 
. . Loctals Amp. 6d. each. 
B7G Pax. 6d. each. B7G@ P.T.F.E. 8d. each. B7G. Cer. 
101. each. B7G@ Cer. with saddle and valve retaining 
spring 1/- each, B7G Cer. with skirt, 10d. eac! 
Pax. 4u each, BSA amp., 62. each. BSA Cer. §4. each. 
B9A Pax. 6d. each. B9A amp. Lan each. B9A amp. with 
skirt 10d. each. B9A Cer. 10d. each. B9A Cer. with saddle 
and valve retaining spring ]/- each. BYA ceramic with 
skirt ]/- each. BSA printed circuit 1/-. 
When ordering valve holders with valve retaining springs 
state whether short. med. or long. springs required. 


HIGH STABILITY RESISTORS 
1} watt, § watt, } watt, 1 watt, 1%, 2%, 5%. Price 
1% 10d. 2% 8d. 5% 6d. Please send lists first. 


POTENTIOMETERS CARBON 
Less Switch, Dia. lin., 2}in. spindles 5 K., 10 K., 25 K., 
50 K. 100 K., 250 K., 500 K., 1 Meg., 2 Meg., 2/6 om 
With D.P. a Dia. lin., Shin. “a 5 K., 10 K 
25 K., 50 K., 100 K. 250 K., 500 K., 1 Meg., 2 Meg. 
46 each. 


CERAMIC oe PRICE 6d. EACH 

F. 1. , pF, F, 4 pF, 5 pF, 6.8 pF, 8.2 pF, 

10 pP, 12 pF, 15 pF, is oF. 18 pF, 22 pF. 25 pF. 30 pF, 

89 pF, 47 pF. 50 pF, 56 pF. 60 pF, 68 oF 

70 pF, 80 pF, 100 vv. 120 pF. 180 pF, 220 pF, 250 oF. 
1,000 1,000 pF. 2,000 p! 


CERAMIC AND CARBON RESISTORS 
4. 2, } watt, 3d. each. 5% 41. ,ach. 1 watt, 4d. each- 
2 and 3 watts, 5d. each. Piease send lists first. 


2.V. Pre-set Controls with knurled knob an. 6 BA tixing 
dia, 25 K, 50 K, 190 K, 250 K, 500 K, 1/3 each. 
25 K. wire wound. 1/6 each. 


DISC CE CERAMIC CONDENSERS 500 V. Weg. PRICE 
@4. EACH 


-001 ee ., .0025 MFD., ee — 003 MFD., .005 
MFD., .01 MPD. PRICE 94. 


MAINS DROPPERS 
3 amps., .2 amps., .15 amps., .1 amps. Price 2/@ each. 
LARGE VARISTY (IN STOCK 


PRESET TRIMMERS T.V. TYPE 
With knurled knob and 6 BA fixing 450 pF, 750 pF, 
1,000 pF, 1/6 each. 


METAL RECTIFIERS 
one. 250 v. 250 m/a T.V. Price 10/- each. 


RIE FEED THROUGH —— 


E 
100 pF. a each. 1,000 pF, 6d. ‘each 


H VOLTAGE SILVER MICAS 


HIG: 
100 pF., 5 kV. working. 300 pF 8 kV. Test. Price 9d. each. 


RIABLE GANG-CONDENSERS 
Twin Gang. Hy pF, Ideal for F.M. 2in. x lgin. x lin., 


ead! le 
Min. Twin Gang. .0005 MFD. 2}in. x ljin. x Lfin. 
Spindle Zin. with trimmers, 6/6 each. 
—— 


T.V. COMPONENTS 
34 Me/s. I.P. Transformers, ize }x?x2}. 1/6. 
38 Me's. 1.F. Transformers. Size $x}«2j. Q/- 
Frame Output Transformers. Wide angie, 6/- each. 
F Adjustable for I4in. tetrode 6§'- each. 
Choke. 2 Henries. 250 m/a. 30 Q res. 3/11 each. 
Cuoke. 1.9 Henries, 230 m/a. 2/11 each. 
Choke 1.3 Henries. 150 m/a.. 2/6 each. 


16 RD. 2.2.8.1, J/- each. 
Westectors W.X.6, 1/- each. 


METERS 
0-50 m/a. 2in. square, 7/6 each. 
a6 m/a. Thermo Couple. 2in. round piug mounting, 
2/6 6 


fg 3ED PAPER TUSULAKS 
= <. 02 MFD. 350 v.w. $d. UVubilier. .05 MFD, 359 
8d. Hunts. “ MFD. 500 v.w 9d. Wubilier, .1 
wD. 150 v. 44. .1 MFD. 500 v.w. 94. 


FOR CALLERS ONLY 
FERRITE RODS 


Sin. x fin., 10d. each, Sin. x }in., 1/3 aach. 4in. x 
fin, 10d. each. Sin. x fin. 1/- each, Gin. x dyin. 

{/3 each. Sin. x fem., 1/6 eneu. 3in. x fin. L/- each. 

> éiu. x tin. 1] M each. Yin. x gin. 
2/3 each. 4in. x $in., 1/- each. Sim. x gin. a 

Sin. x jin., 2/6 each. Sin. x jin. oval Q/- each. Sins. 
x fin. « din. Qie ench. 

T.V, Masks. 14in. Tube, 3/- each. 

P.M. Speakers. Sin. 3 ohm 15/- each. 

M.W. frame Aerials on alloy plate 1/6 each. 

Aluminium Sheet al) sizes in sock 


CHOKES 
Choke L.F. Parmeko. 8 Henrie; - mia. 6/6. 
Choke H.F. 2 pie or 3 pie 4d. each. 
Choke L.T., 4d. each. 
Choke H.F. T.V. type, 30. exch. 


MISCELLANEOUS 
Vivrator Transformers, 6 v. or 12 v. 7/6 each. 
Vibrators. Plessey 6 SR7SDT. Syn. 7/6 each. 
Persyex Sheet. Tintel. size, 3/- each. 
Bull Dog Clips, 9d. each. 
Co-Axia! Cable. Semi air spaced, §d. yd. 
Double Pole Torcie Switches, 1/- each. 


5.A.€. with at enquiries piease. 


All orders recaived, 
despatched the same: day. 


ALL ARTICLES ADVERTISEO ARE BRAND NEW AND CARRY OUR USUAL GUARANTEE. 

PLEASE STATE IF THE NEAREST VALUE COMPONENT WILL SUIT, SHOULD THE ONE ORDERED BE OUT OF STOCK 

WE HAVE MANY OTHER ITEMS FAR TOO NUMEROUS TO LIST. WHY NOT PAY USA VISIT WHEN IN TOWN? IT WILL PAY YOU. 
TERMS OF BUSINESS. CASH WITH ORDER OR 0.0.D. ALL ORDERS MUST INCLUDE A REASONABLE AMOUNT TO COVER PACKING AND POSTAGE. 


XUM 


K 
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» MULLARD “3—3”"|| False economy... 
ee AMPLIFIER ’ 
j QUALITY PLIF To try to cut costs when buying a pick-up is the 
i ideal panion iN 
Tuner, A‘really first-class S-valve. S-watt very worst sort of false economy. It is vital that 
“Amplifier as Hi-Fi quality at a reason- f ‘ ‘ 
7 able cost. Mullard’s latest eireuit. Valve the pick-up in any high fidelity system is of the 
3 cae aie Eve Ht ond it tor pmo igh ible cl 
rans. ving @ 
» Tait eddition. highest possible class. 
=. Variable treble cut and bass boost controls, ‘ 
ca ae a to ban cae Here are some that come under that heading. 
eee tesponse + or — ldb, 40 o/s 
to c's. 
Complete amplifier wired and tested with 
quality sectionalised output transformer to 
+ ace ppeclteation (less speaker) £8 . 8 . RCA 
arr. and ins, : 
Wired Power 0/Put Socket with Additional Smoothing 10/6 extra. illustration showsthe 
longarm model. Price 
with Dual Sapphire 
Styli. £14.11.10, Also 
JASON F.M. TUNER UNIT 87-105 me/s Sel, 1411-105 A 
mond styli. 
F.M. TUNER-UNIT (87 mc/s—105 me/s) 
by Jason. As described in Radio Construc- 
tor. Designer Approved Kit of parts to 
build this modern highly successful unit, 
Ginstrated. “Colle, cane and a quality ORTOFON CONNOISSEUR 
ustrated. , cans anc quaiits 
components, etc. for only 5 gns., post free. A Danish made moving coil pick- The Mark 2 head L.P. or 78 
ae Soe. Bier & See Cree e up with Diamond Styli fitted Sapphire. £4.19.11. With diamond | ———_ 
wodlgy’ a. ant ~ a i heads. Type C st anton £9.86. Arm £3.7.1. age 
: ee d2/- p.& arm £€5.5.9. Type 18, tra. moc 
sh saiacipann lisa Transformer £2.10.0. GOLDRING 500 ere 
Variable reluctance turn-over and. | 
ELECTROLYTICS ALL TYPES NEW STOCK | SPEAKER FRET.—Expanded | Bronze LEAK MOVING COIL coreridgn, UP. ond 70 Senetian Requires é 
TUBULAR CAN TYPES a miS x lain, ae” win o With one head, diamond point, £3.9.6. Super 500/M.S.D.; LP. hai ee 
4 24x12in., Qj. etc. Any preferred size arm, transformer, £13.16.5 Diamond, 78 Sapphire, Mumetal ju 
Se | ie: clin Pome Spare head (78 or LP.) €7.3.4 shield €9:16.0. L.56, Arm €394 [five IT4, 
100/250 v..... 1/9 8+ 16/500 v, 6 | TYGAN FRET Gturehg pattern). 12in. x * pobaaroel ae 
‘ 16+16,450 v. 5/6 | 19in.,9/-; 12 x 18in., 3/-: 12 x 24in., ns ete In addition, we carry a full range specially 
= v. . = | 16+16 500 Y. @ | NEW VALVES of cartridges and styli by Acos, ah 
00 v.46 | 32232950 v.56 | BOXED S cuarawreep Elac, Shefi, etc. £5/19/6. 
@ | Socanaw + ge| ier isege|ebn'ge| non 8 ogee 
- 2 v. $5, 1s 9 MU I > n 
s : 6 | 38i'3v4gi- | EBCH Sig | PCs 1p) 8 Dartmouth Park Avenue, <li 
= | Gasizosier. 116| sats g/e| Ecust do | pore 45, Quality Mart NEW. 69/¢ 
- - 75v. 6AT6 / ECCS { PCF82 . . 
6 | 100-+200/275v 12/6 | 6K7 /6 | ECPS0 1 PCLS3 12/ ‘ J London, N.W.5. GULliver 1131 RT34/APS 
32432/450 v. 6/6 | 100/270 v.. 6 | 6K8 6 | ECF82 } PL82 10/- TRANSM 
MIDGET TRANSISTOR TYPES. uF 4uP, | 6Q7 /6 | RCH4210/6 | PL83 11/ ae wid 
Se, Oe Se Thee ye, SV. 3/6; | SSN? 8/6 | ECHS1} cae pees 
eee ae 3/6. 6¥6 7/6 | ECL30 10/6 | PYel 9 3 
oe 6x4 /(6) BF41 10/6] PYs2 g #4 Me/s 1.1 
CONDENSERS.—WMica, Silver Mica. Al! pref. | 6X5 7/6 | EF80 10/ PY83 10 original ca 
values. 3 pf. to 1,000 pf.. Gd. each. Ditto | 7C5 9/- | EF86 12/6 | U22 8 — 
ceramics 9d. each. Tubuiars, 450 v. Hunts | 7Y4 8/6 | EF91 UBC41 9/6 Precision 
and T.C.C. a) mit 8t ant 4.350 vs DAF96 9/- EMSS 1 /6 | yons210/6 
en, .02-1 - . .25 Hunts, 96 -|E / ee 
en 3 Hunts, 19. 001 mid. tke. 5-6. | DK96 9/- | ELS4 11/6 | CF41 10/- WAVEMETE a 
001 mid. 20kv.. 96. sue 186) Be “oSlura oe CAVITY TUNED 
wRS §/M = 
Oe ey cn 1 20) Ut | SPECIAL PRICE PER SET 110-230 v. A.C. Comp- 
5,000 pf., each 1/8. 1% Type, 1.5 pt.— | LR5, 1T4, » 185, 184 or 384 or 3V4 27/6 lete with mains power 
50 pf. (Tol. 1 pi.), 1/9; 56 pt. —500 pt., each DK96, DF96, DAF96, DL96...... 35/- lead, aerial assembly. 
1/9; 575 pf.—5,000 pf., each 2/-. 6K8, 6K7, 6Q7, 6V6, 5Z40r6X5.. 35/- New in transit case. SIZE: 
ref. val. 10 ohms 10M ohms | TRANSISTORS. Mfrs. surplus PNP June- D. 9in., W.73in., L.8iin. 
RESISTORS.—Pref. val. 10 ohms 10M ohm dem teem Mentions ale ~s gst = | das nlete sek i 
CARBON | WIRE-WOUND 9/6; R.F. and L.O. Mixer Type, 2.5 Mc/s. Mc/ 7 
20% Type, } W., 3d.; | 5 w. | 25 ohms—1/3 | 19/6. All tested and guaranteed. | AC/S. 100-150 Mc 
1 w., 6d.; | 7. > 10,006 ' 
be = Be ; er bir Be Vol.Controls | 80..°%" COAX einer 
10°; ype, 3 w. 5 5,000— 1/9| Log. ratios, 10,000 C2 6 
5% Type, + w md be 1 a 000 ue tea -@ Seanchaan. —— ga — | BRAN 1 
1% Hi-Stab.,}w. 2/- 10 w.J ohms 2/3 | Long spindles, a a pee Ghane | packing ( 
We | sw. LAB. COLVERE, | Ginece type |" 4” ONLY r. 7/6. 
Pre-set Min. T.V. | ete. Standard Size Pots | No, Sw. Q/-:; 8.P. 8d. yd £2.15.0 Reco 
Type Knurled Slot- | 2}in. Spindle. High | Sw., 4/-. D.P. Sw., - Be TER-REC! 
ted Knob. All | Grade. All Values, | 4/9. Linear Ratio, | SPECIAL—Semi-air P. & P. 5/- x ti 
values 25 ohms to | i199 ohms to 50 K. 10,000 ohms—2 Meg- | spaced polythene. 3 1 1 
30 K., 3/- ea. 50 K. 4 * | ohms, Less switch, | $0 ohms Coax. }in. ; 4 
4-. Ditto, Carbon | 5/6; 100 K., 6/6. | 9). each. Coax plugs | dia. Standard cre. vibrators 
Track, 50 K., to | W/W EXT. SPEAKER | 1/9. } doen 9 gg cut. . yd. lator via 2 
2 Me -. CONTROL, 100, | Lie. uplers 1/ % 
= , Outlet boxes, 4/6. ! IDEAL BAND 3. Bie) lnc 
=. = boggy: gee —. TRIMMERS. ag pe yw eo 3 . nicl Mas 
ceo sao oe ae" 60 pf. ) 25 > gj cs ss 
Reels only, 3in. 3/+, Sin. 3/8, Zin. 4/3- 1/9. PHILIPS ager) “doer to 8 pf a, 
SENTERCEL RECTIFIERS. E.H.T. Type | ° 3 to 30 pf., L/- each. , noel ° 
Fly-Back Volt K3/25 2 kV., 5/-; K3/40 | LOUDSPEAKER.—PM. 3 ohms, 2}in. rican | 
a3 2kV.6 9: K3 45 3.6 kV 7 3; K: 3150 50 4kV Elac, 17/6; 3}in. Goodmans 18/6; Sin. LO U D S Pp E A K E R S SCRE 7 
7K? ll “ kV. 13/6, = ‘ Raa Rola 16 8: breed 4° & 7 1 — 18 L. x 18 W. x 8 deep cabinet. 100-150 Me; 
ESs.—R} 25 ua “7 m ; RM2 aus FE tic ; Sin. ola + . . 
125 v. 100 mA. 5/6; RM3 125'v. 120 mA., | loin, R and A» Q5v-: 10in. WB-HFI012 8in. a, with Transformer BC625 trans 
7/6; RM4 250 v. 250 beg 16/-; RM4B type | 99/9; 12in. Plessey 15 ohm with 6  4in. In good condition. in first-class 
270 mA. 17/6; KM5 250 v. 300 mA., 21/-. | Tweeter and Cross Over Filter, 97/6. £1 0 0 Pp & P 5) Hib. With 
we ; anil Two-Way 
TRS RADIO COMPONENT SPECIALISTS WITMK 3 
CHARTBOARD ANGLE LAMP \ J(aRPi2's) 
Or 2operat 
es 70 BRIGSTOCK RD., THORNTON HEATH, SURREY With clip-on end. Suitable for aoeers 
. ices ’ tmosphi 
Phone: THO 2188. Hours 9 a.m.—6 p.m., | p.m. pane ns eo agama etc. Whin. x | 
Wed. Open all day Saturday. By THORNTON Bayonet fitting Globe plete with 
HEATH STATION. £1.0.0 P. & P. 2/- terminal 
less ba 
TRANSFORMER & COIL/WINDING CAPACITY Cadets, Sec 
AVAILABLE FOR PROTOTYPES & SMALL | . , \ : 
- : A. PRESTON & SONS RAINS 
Terms. C.W.O. or C.0.D. Kindly make cheques, P.O.s, etc., payable to T.R.S, Post ani a watts, 
Packing up to sib. 74. lb. 1/1, Sib. 1/6, Sib. Bie, 101b, 10. Bargain Lists 34. 186 Sussex Way, London, N.1I9 Phone: ARChway 501) YsTAL 
- eac 
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Best Buy at Britain’s 


CRYSTAL CALIBRATORS, Mk. 2. 


Ultra modern miniature design, only 
9x7 6tin. Gives | Mc/s, 100 Ke/s, 
and 10 Ke/s marker pips as selected. 
Requires 60 v. H.T. Controls: On/Off, 
Modulation On/Off, Adjust 100 Ke/s, 
Adjust 10 Kc/s. Supplied complete with 
five 1T4, one IRS, | Mc/s B7G based 
crystal and headphones. Despatched in 
specially designed original transit case 
ABSOLUTELY BRAND NEW. 
£5/19/6. 


RCON! LOOP AERIAL type 696. 
Asmali, compact, enclosed loop. On swivel 
mount with degree scale. AND 
NEW. 69/6. Post 2/6. Ideal for RI155, etc. 


RT34/APS-13 AMERICAN 70 cm. 
TRANSMITTER-RECEIVER. Com- 
plete with nine 6AGS, five 6J6, two 
2D21, one VRIOS5, and dynamotor. Has 
4 Mc/s LF. strip, BRAND NEW, in 
original cartons. 69/6. Carr. 5/6. 


ATTERY CHARGERS. input 230 v. 
AC, Output 12 v. D.C., 1.5 amps. In neat 
grey metal case, 7 x 6 x Sin. BRAND 
NEW. 35/-. 

SPEAKERS (Eddystone). 3 ohms, 
64in. diam. In grey wrinkled steel 
cabinet 9 x 9 Xx Sin. Complete with 
volume control and transformer for 
600 ohms line. BRAND NEW. 27/6. 
Post 2/6. 


VHF TRANSMITTERS. BC-950A-130. 
100-150 Mc/s, 4 channel, crystal controlled 
transmitter. Complete with valves, 2 of 
1625, 2 of 832A, | of 815 (modulator). 
BRAND NEW. In original American 
packing. (Xtals not supplied.) £€5/19/6. 
Carr. 7/6. 


RT37/PPN2 BEACON TRANSMIT- 
TER-RECEIVER. 214-234 Mc/s. Size 
I3in. x 1O0in. x Sin. Contains 5 3AS5, 
3 185, | IRS and 2 2 v. synchronous 
vibrators. Operates from 2 v. accumu- 
lator via 2 built-in vibrapacks. Complete 
with telescopic mast Antenna system 
(9}ft.), lightweight headphones. Tech- 
nical Manual, super-quality carrying 
haversack, cords, co-ax cables, plugs, etc. 
Total wt. 28Ib. BRAND NEW, boxed. 
American Seen 72/6. 


ER-RECEIV 
100-150 Mc/s. oases BC624A rec., and 
BC625 trans. All complete with valves, and 
in first-class condition. BC624A, less relay, 
0/6. Wich relay, 49/6. BC625, 49/6. 


AVOMETER | Medel D. £8-19-6 (P. & P. 4/-) 
D.C. Volts D.C. Current A.C, Current 
150 mV. an 15 m/A. 75 m/A. 

300 mV. 15 V. 30 m/A. 150 m/A. 

1.5 75 V. 150 m/A. 750 m/A. 

3 V. 150 V. 300 m/A. 1.5 Amps. 

15 V. 300 V. 1.5 Amps. 7.5 Amps. 

30 V. 600 V. 3 Amps. 15 Amps. 

150 V 750 V. 15 Amps. 

300 V. 1.5 KV. 30 Amps. Resistance 
750 V. 0-1000 ohms. 
1.5 KV. 0-10 K ohms. 


Thoroughly overhauled. Complete with batteries and instructions 
An extremely robust meter at a very reasonable price. 


SANGAMO WESTON Model E772 
ANALYSER 10 Gns. (P. & P. 4/-) 


AC. = D.C. Volts D.C. Current A.C. Current 

2.5 V 100 micro-Amps. 0.5 Amp. 

10 v. 1 milli-Amp. 1 Amp. 

50 V. 10 milli-Amps. 5 Amps. 

250 V. 50 milli-Amps. 

000 V. 100 milli-Amps. Resistance 
500 milli-Amps. 0-100 ohms. 

0-1000 ohms. 


0-100 K ohms. 

0-10 Megohms. 
Supplied in neat black Rexine covered carrying case, complete with 
all batteries and instructions. Thoroughly overhauled and in perfect 
working order. 


Output meter 


COMBINATION VALVE TESTER & MULTIMETER 
Brand new, ex.-U.8.A. For valve, circuit, capacity, and other testing 
purposes. In neat black crackled metal case with lid and carrying 
handle. 15 x 7} x Sin. Employs 4in. square-faced 100 micro-Amp. 
meter. Ranges: 0 to 10, 50, 250, 500 and 1000 v. A.C, and D.C.; 0 to 
500, 150 K, 1.5 Meg., and 15 Megohms; 0 to 1, 10, 50 and 250 milli- 
amps. D.C. Valve tester has provision for “ short” tests and inter- 
electrode voltages and currents. Supplied complete with instructions, 
valve charts and batteries, ready for use on A.C. mains. £14/ 
Carr. 7/6. 


Bee ley MORSE TRAINING SETS, 
WIT Mk. 3. Consists of 2 valve oscillators 
(ARP12's) (one with pitch control), for | 
or 2 operators. Has provision for creating 
*atmospherics.”’ In polished oak case 
I2hin. 10in. x Bin., we. 16lb. Com- 
plete with valves, leads, 2 keys, 7-way 
terminal board, circuit and instructions, 
but less batteries and phones. Ideal for 
Cadets, Scouts, etc. SNIP, 19/6. Carr 7/6 


_ 


AINS DIMMERS. 300 ohms, | amp., 


watts, twin ceramic formers, 15/-. 
CRYSTALS. 200 Kc/s American GEC, 
W/- each. 100 Kc/s RCA bars, 15/-. 


XUM 


HIGH RESISTANCE AVOMETERS. Similar to illustration. 20,000 ohms 
per volt D.C. D.C. current 50 micro-Amps to 1 amp.; D.C. volts 2.5 to 
2500; A.C. volts 10 to 2500; Resistance 0 to 50, 0-50 K, and 0-5 Megohms. 
Supplied complete with magnetic screen and batteries. Tested and 
guaranteed. £14. ‘ost 4/-. 


AMERICAN MULTIMETERS 
A good general purpose portable meter by Precision, U.S.A. Basic 
FSD 400 micro-Amps. Ranges: A.C. and Do, volts 0 to 12, 60, 300, 
600, 1200 and 6000; D.C. milli-Amps. 0 to 1.2, 12, 60 and 600; Ohms. 0 
to5 K, 500 K,and 5 Meg.; —10 to +16 dB. In polished wooden case with 
carrying handle and compartment for leads, etc. Size 74 x 7} x 


5hi 
Complete with batteries, tested and guaranteed. £6/19/6. Post 3/- 


AVO LC & R. BRIDGES. Capacity 5 pFd to 50 mFd; Resistance 5 ohms 
to 50 Megohms. Inductance can be measured against external standard 
Balance is indicated on a meter, which can be used as a valve voltmeter 
from .1 to 15 volts. Leakage test and Power Factor scale. For use on 
A.C. mains, tested and guaranteed. £7/19/6. Post 3/6 


MULLARD C & R BRIDGES 
0.1 ohms to 10 Megohms in 4 ranges: 10 pFd to 10 mFd in 3 ranges: 
Calibrate, Open Bridge, and % ranges. For 100-250 v. A.C. mains. 
Tested and guaranteed. £7/10/-. Post 3/6. 


AMERICAN METERS. Brand new Westinghouse, flush, panel mounting 
circular 2in. scale, 0-5 milli-Amps., with blank black scale. Boxed, 8/§. 
Post 1/-. 


MEGGERS 
Evershed and Vignoles Wee Meggers, 500 volts. Complete in leather 
case, with leads and instruction booklet. BRAND NEW, £12/10/-. 


Ditto., but 100 volts. BRAND NEW, £6/10/-. 
INSULATION TESTERS, by Record Electric. 0-50 Megohms, 500 volts. 
Tested and guaranteed. ONLY £8/10/-. 


SRLS? 


TRIPLETT MULTIMETERS 

25 Ranges: 0 to 5, 25, 100, 250, 1,000, 
and 5 kV D.C. (20,000 OPV); 0 to 5, 25, 
100, 250, and 1,000 v. A.C. (1,000 OPV); 
0 to 50 microA, |, 10, 100 and 500 mA, 
| and 5 amps. D.C.; 0 to 4, 1, 5 and 10 
amps. A.C.; 0 to 1,000, 100 K, and 10 
megohms. Square meter, size 4 x 4in. 
Contained in 114 x 8 x 5tin., wooden 
case, weight I0lb Supplied complete 
with instruction book, batteries, leads 
and special high voltage leads. BRAND 
NEW ready for use ana fully guarante2d. 
15 gns. Post 5/- 


CERAMIC SWITCHES. Heavy duty 
(Wearite type), 4 pole, 3 wars i 2 pole, 
6 way, 4 bank, 10/-- BRAND NEW. 


OUTPUT POWER a Ex- 
W.D., No 3, Mk. 2 (Windsor 150 A.). 
Impedance ranges 2.5 to 20,000 ohms in 
40 steps. Power ranges 0-5, 50, 500 milli- 
watts, and 0-5 watts. Also scaled in dB. 
34in M/C meter. In oak case, I0tin x 
8in. x 5fin. Tested. £€5/19/6. Post 3/6. 


Vv RS. For 
250 v A.C./D.C. mains, 300 watts. With 
Itin. diam. twin ‘ V'"*-shape outlets. 2 
lengths of hose. 4 spare filters and brushes. 
Suitable for industrial use, forges, etc. 
BRAND NEW £4/19/6. Carr. 12/6. 


RCA OUTPUT TRANSFORMERS. 
As used in Mi-11220 Amplifier. Primary 
for push-pull 6L6’s. Secondaries 5, 7.5, 
15, and 600 ohms, and tertiary for NFB. 
25 watts power rating. Potted construc- 
tion, with tag connections. Full circuit 
of RCA amplifier supplied. BRAND 
NEW, 27/6. 


Y R b 
0.4 ohms, 25 amps., 250 watts, worm drive, 
7/6. 10 ohms, 3.5 amps., worm drive 10/6. 
| ohm, 12 amps., 150 watts, 7/6. 


ADMIRALTY POWER UNITS. Equivalent to AM234. Input 200-250 v_ 


50 c/s. A.C. mains. Outputs 240 v. D.C. 125 m/Amps., and 6.3 v. A.C. 
6 amps Dual purpose 2}in. panel mounted 300 v. meter reads input and 
H.T. volts. Double smoothing with paper capacitors. Standard 19in. 


BRAND NEW. 79/6. Carr. 7/6 


rack mounting. 


———- SIGNAL GENERATORS 
85 Ke/s to 25 Mc/s. mains = Sgro in fain condition and work- 
ing order. TF144F, “OAS. TFI4 £50. 


MINIATURE 373 IF STRIPS. Practical 
Wireless.” Complete with 3 of EF91, 2 of EF92, and 1 of EB91. A fresh 
release enables us to offer these once again. BRAND NE Complete 
reprint of conversion instructions and circuit supplied free. With circuit 
42/6, OR less valves, 12/6. Post, either, 2/6. 


MANY NEW LINES NOW IN STOCK 
TUUTTU EDUCATED 


CHARLES BRITAIN (Radio) Ltd. 


11 UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. TEMple Bar 0545 


One Minute from Leicester Sq. Station (up Cranbourn St.) 
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday) Open all day Saturday 


For FM tuner described in “ 


MINIATURE STC RELAYS. 250 
ohms coil. DP C/O(double silver contacts). 
14 x xX din. We. one oz 6 v. opera- 
tion. 7/6. 


VIBRATOR PACKS. Tnput 6 v. Dc. 
Output approx. 100 v. D.C. at 30 m/Amps., 
fully smoothed and R.F. filtered. Size 64 x 
5 x 2in. Fitted with Mallory 629C vibrator. 
BRAND NEW. Boxed. 12/6. 
ANOTHER, but 200 v. D.C. 100 m/Amps. 
With OZ4 valve and vibrator BRAND 
NEW. Boxed. 25/-. 


DUAL PURPOSE TRANSFORMERS 
(Gresham). Pri. 
0-240 v. 15 amps., 4 
5 v. 1.75 amps. Ideal ‘or ISOLATING 
TRANSFORMER, to obtain TWO 240 v. 
360 watt lines Potted, oil-filled, 7 x 

74 x l0$in. high, We '50lb BRAND 
| NEW. €3/10/- 10/-. 


Carr 


ERS (Vortexion) For 
testing A.C./D.C. sets in safety. 
put. 

JACK 
with 9 miniature 
sockets. 


Fully shrouded. 
239 v. in- 
Output 230 v. 100 watts, 22/6. Post 2/8. 
BOXES. A small metai box fitted 
Igranic 
BRAND NEW. SNIP. 


insulated jack 


12/6. 
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SIGNAL GENERATOR 


Coverage 100 Ke/s.-100 Fag on funda- 
mentils and 100 Mc/s 200 Mc/s, on 
harmonics. Metal case ain x 6hin 
5h4in., grey hammer finish. Incorporating 
three miniature valves and Metal Recti- 
fier. A.C Mains 200/250 v. Internal 
eae of 400 c.p.s. to a depth of 

%; Modulated or unmodulated R.F., 
ot lh continuously variable 100 milli- 
volts, C.W. and mod. switch, variable 
A.F. output. Incorporating magic-eye 
as output indicator. Accuracy plus or 
minus 2%, 


£6/19/ 6 Or 25/- depe me and 6 monthly payments of 21/6. 


Post & Packing 5/- extra 


/ / 
£4/19/6 
Or 25/- deposit 
and 4 monthly payments 
21/6. P. & P. 5/- extra. 


Coverage 120 


SIGNAL GENERATOR 


a) 

, 16 Me) 3.-56 
Me/s.-84 Me's 
Metal case 10in. x 6}in. x 
4}in. Size of s 


Internal m 
pth of 30 


400 c.p.s. to 

per cent., modulated or 
unmodulated R.F., output 
continuously variable 100 


milli-volts, C.W. and mod- 
switch variable A.F. output 
and moving coil output 
meter. Grey hamme 
case and white pan 
Accuracy plus or min 


SIGNAL & 
£6/19/6 


P. & P. 5/-. 
Or 25/- deposit, P. & P. 5/- 
and 6 monthly payments of 
21/6. 
Coverage 7.6 Me/s.-210 
Mc/s. in five bands, all 
fundamentals, slow motion 
tuning audio output, 8 
vertical and horizontal 
bars, logging scale. In grey 
hammer finished case with 
ing handle. Accuracy 
1%. A.C. mains 200- 


conuLr ~~) PORTABLE AMPLIFIER 


Approx. size 6} x 2} incorporating 2 valves, contact-cooled metal rectifier, bass and 
it controls and double wound mains transformer 39 6 Plus P. & P. 
3/6. 


5” P.M. SPEAKER AND O.P. TRANSFORMER 


if purchased with the above 18/6. Plus P. & P. 1/6. 


COLLARO autonarc CHANGER 


Model 456. 10 records. A.C. mains 200/ 
250 v. Turnover crystal head. BRAND 
NEW. Fully guaranteed (suitable for use 
with above amplifier). 25/- deposit plus 
P.& P.5/-and 7 monthly payments of 25/-. 


Cash $8/19/6 Plus P. & P. 5)-. 
AC/DC POCKET MULTI-METER KIT 


Comprising 2in. moving coi! meter, scale cali” 
brated in A.C./D.C. volts, ohms. and milli-amps- 
Voltage range A.C./D.C. 0-50, 0-109, 0-250, 0-500- 
Milli-amps. 0-10, 0-100. Ohms range, 0-10,000. 
Front panel, range switch, wire-wound pot (for 
ohms zero setting), toggle switch, resistors and 
meter rectifier. Basle movement 2mA. In grey 


hammer-finish case. 

19 / Plus Bu'lt and tested 
{9 p.eP.16. 214 extra. 

Point to point wiring diagram 1/- free with kit, 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


23, ACTON HIGH STREET, LONDON, W.3 
GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E. 


caine 


| ASK ARTHURS FIRST 


LARGE STOCKS OF VALVES and C.R.T.s. METERS, 
Avo, Advance, Taylor and Cossor Oscilloscopes in 
stock. AMPLIFIERS, Leak, Trix & Quad. GRAM 
UNITS, Garrard & Collaro. Collaro TRANSCRIPTION 
UNIT 2010PX. 

LOUDSPEAKERS, Goodmans, Wharfedale, WB 
Tannoy and leading makes. PICK-UPS and STYLI of 
most makes. TAPE RECORDERS, Grundig, Philips, 
Truvox, Playtime & Ferrograph. 

LATEST VALVE MANUALS 


10/6; Osram & Brimar No. 6, 5/- each; 
Osram Part 2, 10/-. 


Postage 9d. each extra. 
PARTICULARS ON REQUEST 
Terms C.0.D. OR CASH with order. 


Mullard, 


EST. 
1919 


props: ARTHUR GRAY, LTD. 


GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2 
TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON 


aemenell 


Are you looking for 
HIGH MECHANICAL a at LOW COST? 


MOULDED BACK 
FOR 17” MURPHY 
TV RECEIVER 


Size of product often precludes the use of a moulding but 
FIBRE FORM can be moulded in any size. 


FIBRE FORM is a new material based on the combination of strong 
cellulose fibre with synthetic resins. There are other reinforced 
plastics but FIBRE FORM mouldings are not only LIGHTER and 
STRONGER but they are CHEAPER. 

Leading manufacturers use FIBRE FORM for TV portable cabinets, 
portable radios, TV masks, TV cabinet backs (right up to 2lin. console 
model), radiogram backs, TV tube end protectors, etc., etc. 

The illustration shows a moulded back for the new Murphy I7in. TV 
cabinet. Its strength, dimensional stability and good appearance make 
this back a vital STRUCTURAL component of the cabinet design. 


WE CAN IMPROVE YOUR PRODUCTS AND 
REDUCE YOUR COSTS 


FIBRE FORM LIMITED 


Garratt Mills, Trewint Street, 
London, S.W.18 


Tel.: Wimbledon 3946 


Size ap 
Weight 
mains. 

cover i: 


The 


FREG 
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== Py crown” mi ae 
| . ill fF ; — HIGH SENSITIVITY! 
; F : \ MAXIMUM RELIABILITY! 
. ‘ ld, Mi cb sl ade hn 1h wane cords 
: REASONABLE COST! 
' ANNOUNCING THE ‘CONCHORD 
B 
of A HIGH FIDELITY 30 WATT 
Ss 
AMPLIFIER INCORPORATING 
h; EMPLOYING THE LATEST MULLARD EL34 OUTPUT VALVES 
IN ULTRA LINEAR OPERATION AND HIGH GRADE 
SECTIONALIZED OUTPUT TRANSFORMER. 
Size approx. 13 x 8} x 7in. Stoved gold hammered finish Retail 
Weight !4lb. For operation on 200-250 v. 50 c.p.s. A.C. Price 
mains. Or other voltages to order. A chrome-handled GNS 
cover is available at 19/6. . 
| The Following Outstanding Test Figures Include Pre-amplifier and Tone Control Stages 
FREQUENCY RESPONSE. MAINS POWER CONSUMPTION. HARMONIC DISTORTION. 
(Exc. Rumble Filter.) +1 d.b. 20-20,000 c.p.s. 110 watts. 0.05% at 10 watts. 0.1% at 20 watts. 
RUMBLE FILTER. STABILITY. ot yt soy og 
12 db. per octave below 50 c.p.s. Entirely stable with capacity of .08 mfd. a e oo ings tor 3 ohm an ohm 
BASS CONTROL. in parallel with loudspeaker load. EXTORDAL, POWER SUPPLY 
W.C.2 Continuously variable +12 d.b. to —12 d.b. EFFECTIVE OUTPUT IMPEDANCE. 300 v. 30 mia. 63 v. 1.5 2. for radio tuner. 
2NDON at 50 c.p.s. 0.9 ohms across 15 ohm terminals. VALVES. 
TREBLE CONTROL. INPUT IMPEDANCE. B.V.A. EF86, EF86, ECC83, EL34, EL34, 
— Continuously variable. +12 d.b. to —6 d.b. Both inputs 500k plus 10 pfd. GZ34. 
— at 12,000 c.p.s. NEGATIVE FEEDBACK. Due to use of Mullard EF86 valves microphony 
— HUM LEVEL. Total 28 d.b. peg i EE EE 
Referred to full output —73 d.b. : P y ; : 
SENSITIVITY. two individually controlled inputs provide 
MAXIMUM POWER OUTPUT. Input (1) 20 millivolts for rated output. mixing facilities for microphone and 
In excess of 33 warts. Input (2) 200 millivolts for rated output. gram., etc., etc. 
T? Th ‘DI ATONIC HIGH FIDELITY 10-14 WATT ALSO AVAILABLE: 
e ULTRA-LINEAR AMPLIFIER 
Pe met 
WITH INTEGRAL PRE-AMP AND TONE CONTROLS The L45. A ) 
ALL TEST FIGURES INCLUDE / < compact High Quality { 
PRE-AMP * 4-5 watt amplifier. ) 
FREQUENCY RESPONSE. / { 
+2 d.b. 30-20,000 c.p.s # Size approx. 6-5-53in. high. Sensitivity j 
is 28 millivolts so that the input socket 
ai tae OUTPUT. ( can be used for either microphone or gram., § 
7 } tape, radio tuner, etc. B.V.A. valves used are } 
RATED OUTPUT 10 WATTS. [{ ECC83, EL84, EZ90. Controls are: Vol., 
% Treble and Bass with mains switch. The Tone 7 
SENSITIVITY. controls provide full compensation for long } 
Vol. (1) 22 millivolts for rated output. % playing records. Output matching for 3 ohm j 
Vol (2) 220 millivolts for rated output. oudspeaker. : 
TREBLE LIFT CONTROL. = Retail price £€5/19/6. } 
~ t sie LT45 TAPE DECK AMPLIFIER, 
A complete unit (power pack and oscillator j 
BASS CONTROL. t vecorperenad) ready for connection cto A.C. s j 
ut ; , Continuously variable +13 d.b. to 4 mains. 3 ohm loudspeaker and practically 
Size only 9-7-64in. Weight 124lb. Power consumption = } : i 
120 watts. Outputs for 3 and 15 ohm loudspeaker. oa ee 4 poe eng sa —— Aogeae cn equal 
trong Retail For A.C. mains 200-250 v. 50 c.p.s. zation acju , de 
forced Price Or othér voltages to order. Chassis er aoeen ee { for 32, 74 and Sin. per sec. } 
R and GNS oon gua hammered gold, or i a * Retail price 12 gns. ] 
"grey blue. 
: , ; , HUM LEVEL. 
nelle ae cals on We ens: Snes: eee Referred to maximum output — 60d.b. 3 THE LG3 GRAM AMPLIFIER. Overall 
size 64 x 44 x 24in. Controls: Vol. and Tone | 
Full advantage has been taken of the latest component - 2 4 for 2-3 
in. TV] | miniaturization developments to reduce unit size to NEGATIVE FEEDBACK. $ (with mains switch). Output for 2-3 ohm 
make \ a minimum. Total 32 d.b. loudspeaker. All above for 200-250 v. 50 ] 
jesign. Two high impedance input sockets are provided for = A.C mains 
mi hone and gram., etc. Each input has its associa- . : : 
\ND ted vol. control. . H.T. and L.T. Supply Point is '] Retail price 55/9. 
D ge are employed, ECC83, ECC83, EL84, included for a radio tuner. i , ' ‘ = ‘ r ‘ 7 
y Send S.A.E. for Leatets. TRADE AND EXPORT ENQUIRIES TO— 
LINEAR PRODUCTS LTD. HECTRON WORKS, ru sect 
. (Of Upper Town St.) Armley, Leeds 
es 
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EDDYSTONE COMMUNICATION RECEIVERS 


Model 840A illustrated 
Cash Prices and Statutory Terms 


8 Monthly 

Deposit Payments of 

0 £3 14 6 43 14 6 
0 44 16 44 1 6 
t) 46 8 4 £46 8 4 
0 49 20 £9 0 
0 £12 16 8 £12 16 8 
0 £14 0 0 £14 0 0 


Cash price if paid in 6 months by Bankers’ order. 
Carriage paid per passenger train. 


Model 840A is for A.C. or D.C. 110/250 v.; 750 and 680X 110/240 v. 
A.C, These sets are the choice of the discerning professional and 
amateur users. Descriptive iy ei gladly forwarded. 
Latest EDDYSTON [-. 
The 


Eddystone 
Specialists 


SERVICES LTD. 


LIVERPOOL, 4 
TAB. 1935 


55 COUNTY ROAD, 
Telephone: AINTREE 1445 
ALL US ON TELEX. 62-244, 


————————————————————_———————————————— 
A. €C. SOLENOID type SAM 


Increased Performance 

Continuous 14 ozs. at 3” 
Instantaneous to 54 Ibs. 
i? dimensions as Type 


Larger and smaller sizes 
available. Greatly increased 
discounts for quantities. 
Also Transformers to 7KVA 
3 Phase 


R. A. WEBBER LTD. 


18, FOREST ROAD, KINGSWOOD, BRISTOL, Phone: 67-4065 


CRYSTAL CALIBRATOR 


Just the job for the ham or short 
wave enthusiast. Check points 
every 10,100, and 1,000 k/cs. Con- 
tains 1,000 k/c. crystal, 
6 valves in multivi- 
brator circuit. Accur- 
acy plus or minus 
: Brand new. 
Size 12 x 8 x Tin. 
Complete in transit 
case with all accessor~ 
ies including phones 
and spare valves 


oi 


I te 


“as 


£3/19/6 plus 7/6 


carriage. 


A.C. mains power pack, 350 wie 100 m/a., 6.3 volts 4 amps, 
5 volts 3 amps., completely smoothed and in attractive grey 
enamel case size 12 x 8 x 64in. Brand new ideal for amplifiers, 
receivers, etc. Contains 5 in-line octal holders. Wired for 5Z4 
rectifier. Brand new 25/-, plus 3/6 carriage. 


FIELD’S RADIO, 
85 SNOW HILL, BIRMINGHAM 4 


Please print your name and address. 


MARCH, 


canvas 


No. 3 
refillab 


DE-LUXE AM/FM 
RADIOGRAM CHASSIS 


THE PRINCESS AM/FM 

6 valve, A.C. only, 3 wave- —— medium, long and 
FM. Built-in Ferrite Rod aerial. Geared gang drive, 
valves employed E.C.C.85, E.C.HL81, E.F.89, 
E.A.B.C.80, E.L.84, E.Z.80, Permeability tuned FM 
Section. Drift less than 30 KC from cold to complete 
warm-up. Chassis dimensions 15in. x 7in., dial 
15in. x Gin. Net Trade Price £19/8/6. 


The above chassis plus many 
others for normal AM 
working are detailed on our 


THE EMPRESS AM/FM CHASSIS 

9 valve (as illustrated) A. Cc. only, 4 —_ -band L.M. 2 
and FM Magic Eye, sp 
for Princess above, valves employed E. C.C.85, E.C.H. 31 7 A 
E.F.89, E.A.B.C.80, 12A.U.7, 6B.W.6 (2), 5Y3, together with prices of above 
E.M.81. Net Trade Price £23/2/-. chassis. 


SEND FOR OUR MONTHLY BULLETIN 
Send also for our detailed wholesale list for cabinets, 


wire chassis FM/AM. Complete TVs, Radio Aerials, Convertors 
— Vy sundry Electrical Components. E.G. Electric Shavers, etc. 


fully illustrated list, for- 
warded on application 


V.E.S. WHOLESALE SERVICES Ltd. 
Dept. (W.W.), 11 Gunnersbury Lane, Acton, W.3 


Trade only supplied. Tel.: ACOrn 5027 


iiteh-Tuned FM, 


(FREQUENCY CONTROLLED) 


a Sensthve Unut- 


Size 44” x 4)” x 54” 
Wiring diagram and holed chassis —< 
available. a a 


Send S.A.E. for full circuit and 
constructional information. 


QSMOR 


doit-f Cualty 


pay 
rans 


(Dept. WW20) 418 Brighton Road, South Croydon, Surrey Croydon 5148/9 


Tams 


WIRING DIPo 


T.R.F. — T.V. Converter Circuits, 
Battery etc., etc. 


Portable Circuits Send 1|-in stamps for the lot! 


QSMOR 


Mains Circuits 
Filter Circuits 
Telephone 


XUM 
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rt 
. MICROPHONES Oe HONE HAN 
vd types available. types o crophones phones, 
“ All Brand New. we can offer the keenest prices in the | reveenone HAND SET 
r- No. 8 (as illustrated). | Country: jece ‘and. Carbon mike. 
us Ue leer cotter; fl EXPORT ENQUIRIES A SPECIALITY || Press to talk. UNUSED 
=a Complete with cord and 
plug. ONLY S/- P. & me 4's and a pies ONLY 
n. . “. . = - 
: P. 1/6. 
r No. 4A. Blue Carbon COMPLETE Ne. i AmEnIEOA BaATURS 
es Insert. “Complete with HEADGEAR Salle aualie Eaten te 
= — or “a 4 ats i. consists of inh” x 4 x H. ideal for 
yee jeg f f * » 
No. 3A. Refillable Car- pee pnt ienicure many com Hi6 each 
— inser ae in padded head- 4, 25/- per doz. 
ed an ack bakelite phones = and 
5 OP : 
pace Cords plo 28 No. 7 hand {0 LINE SWITCHBOARD. 
canvas neckband. 6/6. P. & P. 1/6. microphone ene of Sack oe, » 
No. 3C. As above, with flat mouthpiece and with moving SVG. Concenter, reciher an 
refillable Carbon Insert. ONLY 5/-. P. & P. 1/6. coil insert. For ONLY Sis each: pe Pie. 
ONLY taf anch POWER MICROPHONES. use withArmy COMPLETE UNIVERSAL CALL 10 
P No. 19 setand LINE SWITCHBOARD. In working order. 
BLUE CARBO 
——<«_ allother Army MORSE TAPPER AND PLUG ASSEMBLY. 
7 DESK MICROPHONES. Candlestick type. Seen Consisting of@ amp. more key, PLSS of So 
Sed estan insert with lead and plug. ONLY Price 10/-. sige also + eT: i Brand new. Price only 
: P&P. 3/6 = TELEPHONE BU ZERS. YA0222. T.MK.I. 
AMERICAN LIGHTWEIGHT THROAT AMERICAN MOVING COIL INSERTS 6 contact. Tested. ONLY 6/- each. 
MICROPHONES. Type T.S.30. ONLY 2/6. Tested. ONLY 6/6 each * 6VOLT CUT-OUTS. Consisting of two 
q “ 5 of ‘ 3-amp. contacts, 30 ohm coil and 4-pin Jones 
AERIALS % socket. Brand New. 2/6 each. P. & P. I/-. 
rs, | FOOT SECTIONS. Can be extended HEADPHONES y 7 
ey / as required. Only 6d. each or 5/- per TYPE D.L.R.5. Single ae ae plug WIRELESS SET No. 19 
s. doze and canvas headband. ONLY 4/-. P. & P. 1/6. MK. Il (made by ZENITH). Two transmit- 
4 F. ROD AERIALS. Bottom sections 4 COMPLETE D.L.R.S Headphones, 7/6 per pete payrecennnce ae many ed 
a Casper Plated. ome be ~_ on fore pair. P.&P. 1/6. —., ram Se ae —_ — 
eam Antenna or complete Aerial Masts. .an se me/s, only. mp 
Only 2/3 each or 6 for I2/-. Please add | LOW peteeDANCE FADDED HEAD: with 1S valves and 50 {Micro amp, 
carriage. above). 7/= per pair. P. & P. 2/-. an uning Meter. Only =, plus i Carr, 
4 " . . 
KING’S HEAD YARD. COPTIC ST... LONDON, W.C.1 Tel.: MUSeum 9606 
Cor MIDLAND INSTRUMENT CO.—_— 
CHAS. H. YOUNG, LTD.nwnnr~ Infra-red Tabby equipment, consists of the iat ante, variable 
2 : ney and objective, interposed between is the image convert and Wratten 
d , : ° , h ° | ff. é es adjacent . the as 1, re yes ~~" ~ pile = H.T. Ly yo 
i tal case s x x . fitted 
oe sae o ers 2 adjustable leather shoulder strap, ‘purpose ct direct viewing ia f rs wy 
7 are new, uni price eve it or 
1,000 ke/s crystal controlled, with switched 1.0 kc/s and 10 4 |ASES. Very superior jin. thick hide, box sewn, rounded botéem, size 
kc/s locked multi-vibrators. P $ OL + =. om. on pg pe oe So keg men atte sate autos 
This excellent unit is as new and is contained in polishe strap, con: a heliograp! all optically brass, 
— bakelite case with creving handle, The circuit uses 6 valves 2 sjestabe arm, bracket Ta Phew pop pty te 4 yoy tt gl 
and operates from 2 v, Lt. an v. Ave. £10, our price 10/-, post 3/-. 
on our : , « MAINS BLOWER. 200, C./D.. 5,000 r. ists of the motor 
, for- PRICE—only £3.10.0 complete with crysta’ and 2 with attached enclosed a cod eee fatake Thin. dia., side outlet lin. x fim, plinth 
‘ation . P : £6 10 0 7 base 5in. x 4}in., finish black crackle and diecast aluminium, size overall 9in. long, 
above valves; or with a.c. power unit, le . q 4}in. wide, 5in. high, weight 7}'b., a very superior blower, offered at a fraction of 
‘ q original cost, new, unused, 25/-, post 3/6. 
RACK MOUNTING PANELS, all !9in. long by 5fin., 7in., 82in., BALANCED ARMA’ INSETS No. 5, in black plastic cases, 
or 10tin., 519, 6/6, 7/6, 91. 9/- respectively. Post 7 " sail 
ABSORPTI to 35 mce/s. in 3 switched bands 
rs complete with indicator bulb 17/6. Post free. d for 1016 Pent 110 3, AO dos , post 8/-, sealed wood cases eon 
te, THE NEW GELOSO V.F.O. UNIT. Output on 80/10 metres 4" 300-m. 0 300-m. 12/6, C.I., N.I. and 
erg Complete with calibrated dial, £7/12/6, Set of three tubes, 24/-. 4 EPECTRIC PUMPS, « suitable for most liquids, the popular cylindric immersible type, 
Ltd. a. ASMIAL INSULATORS. Ribbed glass. 1/6 each or 6 for 7/6. q os poiee — thay deliver 10-¢-p.m. 08. bend, porte ous 350 7 
3 [6 HE: aoe a gia she a 
5087 CONDENSERS. 8 mid. 750 v., 5/6 each. Post 1/6. , aa EAE caok ate ee ae te 
COPPER AERIAL WIRE. 14'g. H/D Ag wee ‘70ft. 8/6. P. & P. § lfin. dia., jin. shaft, weight 20 oz. a very 


— 2/-. Stranded 7/25, 140ft. 10/-, 7O0ft. 5/-. te 

ee AMERICAN OCTAL BASED 1000 hele PRECISION CRYS- Q 

i TALS. 30/- each, post free 

i SEMI-MIDGET 1.F. TRANSFORMERS (by well-known maker). { 
10.7 me/s and 465 ke/s. Can be used as 10.7 me/s or 465 ke/s singly. ¢ 


—— motor designed for anti-radar equipment 
new, unused, 10/-, post 1/6, 25 per doz., carriage 
paid, ditto fitted "reduction gear, giving a final 
drive (jin. shaft) of either 320 or 160 r.p.m., state 
which agree 12/6, post 1/9; £6 per doz., 


carriage 
Only 9/11 pair per, postage 9d. q POWER SUPPLY UNITS No. 5, consists of the hand generator which charges 2 oe. 
HEADPHONES. High resistance (. 000 ohms), very sensitive. veal at Ae or a 12-v. at 3 amps., complete with cut-out, vibrator pack, 6~ 
Sapam rice, only 126 pF. & Fi OE a 
” yoy BREAST MIKES (carbon). Ideal for mobiles. 7/6. P. ¢ pack, site 17in, x 10in, Thin new in ealed cartons 35/*, carriage 100-m. 9/6, 
-m. a -, 
MULTI-WAY CABLE, jin. diameter. 7 colour coded wires, any , v by Pye, Phillips, etc. consists of the 10in. dia. P.M. speaker, 3 ohm 
lengch cut. 1/3 per yard. P. & P. min. 1/6. Sf fee eee Sist s ceet sree enttaet wont cane, me Beat eet 
sma. eps Stree 
a vege CABLE << ae Screened and plastic covered. 2/- per ¢ contains sort ceuister ttn teak anhad eemines tenons new i os a 
100-m. 6/=, 200- * =, C. 
; | (LOW RESISTANCE HEADPHONES. New ex-W.D. stock. SELENIUM ERCHIPIERS. Thee are lates frat now GG cus and (Oc Ny 


“are latest brand oie supply, not 

or bled from bits, full eye: 12-v. 1} amp. cont., prose int., 10/-. otis 
ditto, 12-v. 3 amp. cont., 4 amp. int., 15/+, post 1/6; mains transformers 200/ 
230/250-v., with 5-11- 17-¥. outputs to charge a 2, 6 or 12-v. battery, brand ion ery amp. 
type, 15. post 1/9; 3 amp. type, 20/-, post 2/3, complete with wiring diagram. 
MERCURY SWITCHES, 250-v. 10-amp., glass tilt type fitted brackets, specially de- 


C.L.R. types. Only 8/6 pair. P. & P. 1/6. Special Terms Quantities. 
Most comprehensive stock of HiFi equipment in the Midlands, 4 
including QUAD, LEAK, W.B., RCA, ROGERS, WHARFE- 
DALE, GOODMANS, etc. Details and demonstrations with 4 


~~ ma ~~ a 
POPP PP PDD DDD DDD DDD DDD DDD DDE 


pleasure. —~ to give 3-second delay make after tilt, new, boxed. 5/-, post 1/-. 5O/- doz., 
CHAS. H. YOUNG LTD., 110 DALE END, BIRMINGHAM, 4. MAG RELAYS, 12-v. } yon operation, closes 49 amp. | D.C. contacts, in bakelite 
— i cover, new, unused, i= di + 
NO C.0.D. UNDER £1 Phone. CENTRAL 1635 r 
j All Mai! Orders to Dept. ‘‘ W."’ Please print your name and address. wo any Ciier Sopuiet; os a *usonrast cite CIRCLE, ce’ SIR MINGHAM, 17 
: 
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CHOKES AND 
TRANSFORMERS 


ssenee=2Special Offer fonnneanne, 
MAINS TRANSFORMER : 
550-0-550_ v., 150-200 mA., 6v. : 
3a., 4 v. 3.a., 200-250 v. primary. 30/- : 


wsseeeee Special Offer 2--*****%; 


! MAINS TRANSFORMER 3 
* 350-310-0-310-350 v., 220 sy 67 v.35 
A ay a, 6.3v.1a,5-v. 3a., 6 v. 5 
8 , 6.3 v. la. Potted. =1 
A CHOKES H 
= 10H., 250 mA., potted **C"’ core. 25/= : 
: 20 H., 50 mA., potted ............ 20/- : 
. . 
: COMPLETE SET 85/- : 


yess=sSpecial Offer 3-+++++ 


% 
: MAINS TRANSFORMER : 
= 350-0-350-110 mA. 4 v. 2.5 a., : 


: C.T.,4v. 2.3 a, 4.2 v. 65 a. 
Resccsancnsencnccccsecscensansesssanseses 


s Potted, with 110-250 v. primary 
CHOKES 


Gardener, | H., 2.5 a. (C.294)............ 50/- 
EMI, 5 H., 200 mA. . 4/6 
Be Ce Ns SUUMII sosacycscncucccncnness 5/- 
eG NR URINE. ccncocnsecssavinseers 12/6 
PMNs UE A ONIN, accnnarccatacenessese 7/- 


ELLISON 
MAINS TRANSFORMERS 


CRT45. Primary 230/250. Secondaries: 
pore kip ks EO ® Fees 22/- 
P20. 250 v., 20 mA., 6.3 v. 1a .....eeeeee 23/- 
FTS!. 6.3 v. at 1.5 a. (230/240P )......... 9/- 
LTI33. 1/2/4/6/10/15 volts at 4 a., 20/30 v. 
at 2a. Upto I5 v. at4a. Up to 30 v. at 
DPE EE Some nena 36/6 
AT96. Auto 110 v. at 60 watts.. 24/- 
AT92. Auto 110 v. at 100 watts 32/- 


MTI61. 250-0-250 v., 60 mA., 6.3 v “or 
IC Wg We We Oe ccc ncdecenccsonsacseccass 
MT123. (For Mullard Amp.). 
220, 240 v., P. 300-0-300 at 110 mA. Sec., 
6.3 v. 3 a., C.T., 6.3 v. tapped 5v.2a. 41/6 


MTI78. 350-0-350 v. 150 mA. 63 v. 5a, 
(8 ae 1 a ere 52/- 
MT235. 430-0-430 v. 200 mA.,6.3 v. 5 a., 
NR MO orn ciinkadnguksionaianace 85/6 
WMTI75. (Williamson). 425-0-425  v., 

RES oY ere 66/— 
MT1I90. 350-0-350 v. 120 mA., 6.3 v. 5 a., 
Ra MY Ses cannsvasccecoveavsctccssanssecas 42/6 
@ Complete ranges of Output Trans- 
formers including Partridge 500 series 
available. 


@ We carry exceptionally large and varied 
stocks of components, accessories and materials 
for the up-to-date constructor. Lists, etc., on 
application. (S.A.E., please.) 


TELE-RADIO 


(1943) LTD. 


189, EDGWARE RD., LONDON, W.2 


‘Phone: PADdington 4455-6 


WIRELESS WORLD 


“ DIPLOMA ”* HEADPHONES 


Lightweight High Resistance (4,000 
ohms). Complete with cord 
17/6 


Ideal for CRYSTAL SETS 
The ‘ TYANA’ Standard Soldering iron 


Adjustable Bit 
Weight approx. 4 oz. 


Heating time 3 min. 
40 Watt economy Con- 


sumption. 
@ Standard Voltage Ranges 
16/9 
Replacement Elements and Bits always 
available 


KENROY LIMITED 
152/297 UPPER S8T., ISLINGTON, 
LONDON, 


Telephone: CANonpury 4905-4663 


Whatever your age or experience, you must read 
“ ENGINEERING OPPORTUNITIES.” Full details of 
the easiest way to pass A.M.I.Mech.E., A.M.IL.C.E., 
Cc. & G. (Electrical, etc.), General Cert., ete., on 
“NO PASS—NO FEE” 
ee and details of 
Courses in al) branches 
of Engineering— 
a Electrical, 
. Auto, Aero, 
Radio, ete., Building 
ete. If you're earning 
less than £15 a week, 
tell us what interests 
*: you and write for your 
t: copy of “‘ENGINEER- 
. IN Seka 
$: ITIES”’ today—FRE 


B.LE.T. 


387 College House, 29- 


144 PAGES 


Three-speed, single player for 
cream ny complete with 
pe head. Strictly 


cOLLARO AC.3/554. 

C. ains 200/250 v., 
consear crystal pick-up, “ 
limited quantity at £6/19/6, a, 5 6 carr. 
CRYSTAL PICK-UPS fitted Acos HGP37 cartridge 


Ultra lightweight. Our Price 37/6, plus 2/6 carr. 
3-SPEED RECORD PLAYERS. Fitted with Acos 
turnover HGP59 pick-ups with twin sapphire styli, 
texine case with lid, fitted clasps and handle. Worth 
10 gus. Our Price £7/15/6, plus 5/6 carr. 

3-SPEED GRAM. MOTORS complete with crysta) 
pick-up. Our Price 79/6, plus 5/6 carr. 

RCXINE COVERED CABINETS, single player size, 
suitable most non-auto units, including transcription 
motors. (Motor board uncut.) Our Price 46/6, plus 
5/6 carr. 

PORTABLE RECORD PLAYER CABINETS to house 
Monarch, Collaro or Garrard 120 Changers, with space 
for Amplifier and Speaker. Rexine finish in attractive 
colours. Fitted catches and handles Our Price 
£3/5/-. plus 5/6 carr 

Send stamp for complete bargain fist. 


RONALD WILSON & CO. 


(DEPT. W.W.), 12 BRIDGE STREET, WORCESTER 


MarkcH, 1958 


tL 


(TUFNOL SHEETS ith in. thick. \ 


aye. “ 47}in. per sheet 47/6 
_ 


Tein, 7/6 
eS 8-DAY CLOC Panel mounting, 
size 2h}in. well known makers. £2 

VENNER 8 DAY CLOCKWORK TIME SWITCHES. 
230 volts, 1 amp., 3} x 2} x 2}in., 25/-. 
MILLIAMMETERS 0-1, 2}in. dial. 
perfect working order. 25/-. 

ELECTRO-MAGNETIC errs 3 
25/50 v. ze 41x lin 


Guaranteed in 


2,3000 18/6. 
ECTIFIERS. Ex-Govt., made by 8.T.C., 
250 v.60 mA. Size 5jin. x lin. dia. Unused. 7/ 
WIREWOUND RESISTANCES. 1600 1 A. Overall 
size 10 x lin. dia. Unused. 5/6. 
ELECTRO MAGNETIC COUNTERS. Ex-G.P.0., every 
one perfect, 400 and 500 ohm coil, counting to 9,999, 
operated from 25 v.-50 v. DC., 4}in. long x 1} x lin., 
many industrial and domestic applications 5/6. 
0-1 MOVING COIL MILL TE Overall dia. 
oat dial 2}in., flush panel mounting. l- 

ECIBEL METER. Moving coil, reading —30 to zero 
tole 775 v. (B. 


Single coil. 
METAL RB 


M.S.)), overall dia. 4}in., dial 3in. 


£4/10)-. 
MOVING COIL HAND MIKE. Ty ype No. 7, 8/6. 
oe Synchronous 6 v. 7-pin and 2 v. 7-pin, 


7/6 e 
rol “ONIVERSAL TEST METERS. 
8 new. In perfect working order. Model Z. £10/10/-. 
UNISELECTOR SWITCHES. Have many applications 
including automatic ituning, circuit selection, etc. 
Operation on 24-50 v. Half wipe 6-bank. 
VOLUME CONTROLS. with switch, 10K, 
spindle. 3/6. 
VOLTAGE DROPPING RESISTANCE. 60 watts 
A.C./D.C. 5, valves, 13 volts, 03 amps, tapped at 
100-110 volts. 200-210 volts. 220-230 volts. 240-250 
volts. Size 4in. high x lin. diameter, 5/6. 
Sin. ALDIS LAMP REFLECTORS. Glass parabolic, 6/-. 
MILLIAMMETERS.  2in. dial. Reading 30-0-30, 
flush mounting. Ex-Govt. Not checked for accuracy. 


Reconditioned, 


2 pole, lin. 


All prices include carriage. 


MARCH, 


I4in. 

As abov 
With 5 
tube). ° 


RAL 
3 and ¢ 
A.C. ch 

in. X 
EE, EE 
Ins., car 
SUPE 
5-valve 
Bin. spe 
Tuning, 
position 
speaker 


BEAL 


Send for 
23LISLE ST. (cer. 2%69) LONDON, W.C.2| | | 1958 << 
Closed Thursday 1 p.m. Open all day Saturday : 

Epeclne MM 
— BE a 
ps ate a. Tele tebe: ~ ELEC 
cation Component. & TI 


STAND OFF 
INSULATOR 


Ke 
86" 


Overall 
Over 


height 
chassis 


6BA 
chromium plated. 
er approximately actual! eat 


MINITRIMMER 


Standard 


hexagon 


maxi- 
mum capacities up 
to I3pF. Voltage 
500 DC. Base 3” 


square with fixing 
centres for IO0BA 
+” apart. 


Details from:— 


OREN 


DEVELOPMENTS CO. LTD. 
| ULVERSTON, NORTH LANCS 


Tel.: ULVERSTON 3306 


For 1500 volts working. 


Silver plated spill .35° 
stud 


BEN 


inting, 
‘CHES, 
eed in 


TERS, 
L x lin. 


8.T.C., 
16. 

verall 
, every 
9,999, 
x lin, 
5/6. 

ll dia. 
0 zero 
al 3in. 
7-pin 


ioned, 


)-0-30, 
uracy. 


0.2 


urday 


» Sub- 
mmuni- 
ents. 


FF 
OR 


orking. 
1.1. 
86" 
ill .35° 
stuc 
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17” bt CHASSIS £19-19-6. 


Latest improveo circuits. 
(brilliant picture). Improved sensitivity 
(for greater range). Chassis easily 
adapted to any cabinet. 1!7in. rectangular 
tube on adapted, reconditioned chassis. 
All channels. 12 months’ guarantee 
on tube, 3 months’ guarantee on 
valves and chassis. Less valves. 
With 5 valves £21/19/6. With all 
: valves £25/19/6. Valve line-up (5 
valves): 6SN7G, 6V6, EYSI, 2-6D2s. 
Others: EL38, 7-Fls, EL41. Chassis size: 
Iidin. X I4¢in. x Hin. Ins., carr., 25/- 
(incl. tube). Turret tuner 50/- extra. 
State B.B.C. channels (and I.T.A. if turret 
tuner required). 


Higher E.H.T. 


I4in. T.V. CHASSIS, TUBE & SPEAKER £13/19/6 
gem 3 months. | 
ns., carr., 


As above with I4in. round tube. Less valves. 
With 5 valves £15/19/6. With all valves £19/19/6. 
tube). Turret tuner 50/— extra. 


DENCO 
RADIOGRAM CHASSIS 97/6 


3 and 4 waveband turret tuned. Superhet. 
A.C. chassis with 6in. or 8in. speaker. Size: 
Btin. x 10in. xX 12in. Valve line-up: CCH35, 
EF39, EBC33, CL33 and CY31 (CIC or dropper). 
Ins., carr., 7/6. 


SUPER CHASSIS 99/6 


5-valve superhet A.C. chassis including an 
8in. speaker. 4 control knobs (Tone, Volume, 


25/- (incl. 


Tuning, W.C. Switch). 4 waveband, with 
position for gram. P.U. and for extension 
speaker. Ins., carr. 5/6. 


BEAUTIFUL EXTENSION SPEAKER 29/9 
" Complete, fitted with Sin. P.M. Speaker 


“W.B.” 
r ‘*Goodmans"’ of the highest quality. Standard 
matching to any receiver (2-5 ohms). Flex and switch 


Money re- 


included. Unrepeatable at this price. ye 


funded if not completely satisfiea. Ins., carr., 
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| RECTANGULAR T.V. TUBES (Used) 


FE csnssstsssauigs ie ee 
PF nscinies seccoee 3 OG 


12 MONTHS’ 
GUARANTEE 


| 6 months full replacement, 6 months progressive. Made possible by the 
high quality of our tubes. Ins., carr., 15/6. Special offer of I4in., ISin., I6in. 
round T.V. tubes, £5. Convert your 9in , 10in., 12in. to these larger sizes. 
Details on how to ‘‘ do it yourself "’ in our FREE catalogue. I2in. T.V. 
TUBES £6. 3 months’ guarantee on all round tubes. 15/6 ins., carr on 
all tubes. T.V. TUBES WITH BURNS EI inciuding carriage. Perfect 
| picture. Please enquire for all types and sizes required. 


|HOME RADIO 79/6 


| 


5-valve (octal) superhet. 3-wave- 
| band receiver. A.C./D.C. Univer- 
|sal mains can be adapted for 
gram. P.U. In wooden cabinet. 
a x Ilfin. x @tin. Ins., carr., 
I 


. P.M. SPEAKER 8/9. Let the 


| 8in 
la dy of the house listen to that Radio 


or T.V. programme. Complete with 
|O.P. trans. 10/-. P & P. 2/8. 

| 

HEADPHONES 1/9 

Single earphone and headband. C-LR a. 
sets, extension on radio, etc. P. & P. 1/3. 

MIDGET EVER READY BATRYMAX 9d. 
“*B’’ type battery, 224 volt. No. BI5S5. Ideal for 
Midget or Personal Radio, Hearing Aid orP hotography ¢ 
Flash. Size: $in. x 2in. Post 3d. 6 for 4/-. Post 6d. iid 
12 for 7/6, post 9d. a 
T.V. AERIALS 25/6. For all |.T.A. and F.M. 1s For outdoor gms 
or loft. 3-element at half their original cost. P. & P. 2/6. 


Liverpool St. - Manor Park Stn. — 10 Mins. 


Ideal for crystal 


wai 


Aindec 


2eanmervepase e& ce we & = @ 


Xs 


Wty, 


Mitr 
ELECTRONIC ENGINEERS 
& TRANSFORMER SPECIALISTS 


nun 


TRANSFORMERS 
Up to 50 K.V.A. 


F.H.P. MOTORS 


ELECTRONICS 


Your enquiries are invited and 
we shall be pleased to supply you 
with a complete catalogue. 


ANDEC LIMITED 


A.LD., A.R.B. approved 


BENNET ROAD - READING - ENGLAND 


Tel. 82401 /2 


fd or FREE, DUKE & CO. (Dept. 6), 621/3, ROMFORD ROAD, MANOR PARK, E.12. _— Tel: ILF. 6001-3. 
ya 
vie 


Sole Agents Abroad 
K. G. Khosla & Co., 
22, School Lane, New 
H Delhi, India. 
Etablts Octave Houart, 
14, Quai de L’Industrie, 
Sclessin-lez-Liege. 
_R. H. Cunningham, 
PEN. Ltd, 62 Stanhope 
| Street, Malvern, 
Victoria, Australia. 


Heftye & Frogg, Oslo, 
Norway, Storgaten, 15. 


| MODEL “Q” 


AUTOMATIC COIL 
WINDING MACHINES 


AND HAND WINDING MACHINES 


stand 
Clutch 


Machines supplied complete with 
motor and Two-Speed_ Friction 


ETA TOOL CO 


(LEICESTER) LTD. 


29a WELFORD ROAD, 
Phone: — 5386 


LEICESTER 


XUM 
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GUL THE MOST RELIABLE 
MAGNETIC RELAY 


CR50 BRIDGE measures 
trom l0pFd to 100mFd and 
from | ohm to 10 Megohms 
in fourteen ranges, having 
a total scale length of 
over 120 inches. Leakage 
test for condensers. Indi- 
cation of balance is given 
by a magic eye fed from a 
high gain pentode. In- | 
ternal standards of ‘‘ Con- | 
stants "’ 1% resistors. Ro- 
bustly constructed for 
bench use, complete and 
ready for use from A.C. 
mains. £8/2/6 plus 4/6 
carr./packing. 


A.1.D. 


$SG50 SIGNAL GENERATOR covers |00kc/s to 80Mc/s in six A R be 
ranges on fundamentals (not harmonics) either modulated 400 cps or . . - 
CW. Frequency accuracy 2%. Uses 6AG5, 6C4 and RMI with double ADMIRALTY 


wound mains transformer. A de luxe instrument housed in grey 
hammer finished case size 9 x 13 x 4in., with engraved Perspex scale. 
£9 plus 6/- carr./packing. 


APPROVED 


Manufacturers of 


VV50 VALVE VOLTMETER. Price £8/2/6 plus 4/6 carr./packing. Ll 
Further details sent by return of post on receipt of self addressed stamped K.3000 and K.600 Type RE Ys 
euvdlenin. PROTOTYPE RELAYS 
to customer’s specification. 
TRADE supplied direct. CALLERS always welcome. Made up at short notice, 
GRAYSHAW INSTRUMENTS Your enquirles given prompt attention. 
ab Sentinte W Marnst, Pelee, Saat A.D.S. RELAYS LTD. bept.ww. 
one: Folkes 12 STORE STREET, LONDON,W.C.1. Tel. MUSeum 2453 
ee 
M ET e ® S$ PORTABLE WIREWOUND RESISTORS : 
Eureka wound on strip. 1! to 1,000 ohms: 
1% 2/9; 0.5% 3/-; 0.2% 4/3; 1K to 5K, 1% 
All types TEST PANEL | | 3/3s 0.5% 3/6; 0.2% 4/% 5K to 20K, 1% New | 
A k for workshop | | 4/-; 0.5% 4/3; 0.2% 6/-; 0.75W rating. Your pent 
ny make or students’ use | | value wound to order, quick delivery. Special — 
; } y Ranges (AC & | | quotation for quantities. Oxe 
Single and Multi-range repaired spe lite | DC aa 
coil meters for voltage, | 09.30mA SHUNTS Batter 
and recalibrated current and resistance O-10v, 0-25 Wtheaniield Geman ak » Bran 
i 500v -ende a shunts, three ranges, 
Meters 2” to 6” supplied from stock. Pe seyareg — 0-10,000 ohms 1% accuracy, for inclusion in customers own a 
: case with metal Size 84” x 54”x 2)” apparatus. For | mA. 100 ohm meter, ranges . ; 
Sealed to requirements. front and test prods. light and portable, 10, 100, 1,000 mA. For 500 1A 500 ohm meter, Shenae 
E.R. INSTRUMENTS LTD. Cash £6 Ge. portibke on 30/- down ranges 5, 50, 500 mA. Price 8/6 each. — 
an mont ayments 
329 Kilburn Lane, London, W.9 cntur one poe Price £6.10.0.) || PLANET INSTRUMENT CO. din, S 
. ir new fromi- KT % Ss 
Tel.: LADbroke 4168 E.M.L. INSTITUTES, Dept. T.P.127, London, W.4 | 25, DOMINION AVENUE, LEEDS, 7. ee 
pack 
= 6x I 
lémfd 


TELEVISION AERIAL COMPONENTS 4°) || «& 
DESIGNED FOR CONSTRUCTING BAND I & BAND III T.V. AERIALS | <— 


trail 


ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS _ vies 


Bakel 


Selecting at random from our new multi-page catalogue : 


Band Ill Folded Dinoles (Aci % Mast Coupling units for 2” Masts 
* sabres, coimemanaaanael %& Insulators, both Rubber and Plastic 


%& Reflector and director rod holders (As illustrated) 
% Masthead Fittings for 2’, 1’, 14” % Alloy Tubing for Elements, Cross 
and 2” Masts boom and masting 


Send |/- P.O. for the revised, fully illustrated catalogue to : 


FRINGEVISION LTD., Marlborough, Wilts. Phone 657/8 
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MINIATURE 
RELAYS 


SIEMENS TYPE H.96. Shente-over> “"*™ 


Mk. 4BR 
METAL BODY 
UNIVERSAL 
CONTACT 
A.M. Ref. 50/4098 


squab enksunbabninsanesknahuchocoaumaueelaaitae 27/6 
sisi iesseaebusekidsteseasenthpbeveassteehthl 22/6 
I Svs cssiiicconcaostiascodarceutnseommelnuas 19/6 
BI acsssdicnamnncecineiaceenaantin’ 17/6 
A RE catccdeteseveiensincsonaaes 15/6 
BRAND NEW 
MINISTRY RELEASE S.T.C. TYPES 
2,7002 2-pole change-over 
GABE GB ccccccccccocccccscoscccscse 21/6 
700Q 2-pole change-over 
4184 GD .......cecesevenee 19/6 


7002 single heavy-duty 
make 4186 ED... 18/6 


MICRO SWITCHES 
78!= 00: £25 to 


(mm. quantity) 
Compare this remarkable almost half-price offer with manufacturers’ prices 


HATTER & DAVIS (RELAYS) LTD , 126 Kensal Road, London, W.10. phone: LADbroke 0666/4640 


sail wu BS 
s HOME RADIO OF MITCHAM 
1% This Month’s Special Offers : S 
° 
1% New ELAC miniature output transformers for mains 
our NID as cnisktocksacdwardeaioseue sak ustsaainehedadeues cialeseraiie 4/- post 9d. ry 
cial 1,200ft. PVC recording tape on plastic spools. New and 
I, ME III nae cndccussvccscencnsbhsonscosecesininonens 20/- post 1/4 : 
6 volt 0.3A m.e.s. dial bulbs. Our price ..............0008 4/- doz. post 6d. Can't make up your mind 
ery charger meters, 2 amp. or 4 amp., 24in. dia. 3/6 o ; » 
DEEN? inncosonnnechsvesunezadeousenaunensamenibvonsenssente post 9d. 8 
~ Best quality single screened microphone cable ......... 6d. yd. post I/- which Tap e recorder 7 
Lightweight crystal pick-ups. Turnover cartridge with 
ges NN ECE REE ALIA 37/6 post 9d. Pound for pound, 
satis Lustraphore LD/6! moving coil hand or desk micro- you get more with a 
MN 7 gern Cavs uandacson adaésece Seances Geedekante ees 67/6 post I/- SONOMAG. More 
Eddystone Cat. No. 598, full vision dial and drives ... 24/6 post 2/- fidelity, more flex- 
0 * Se I CINE AORUER: — ....<sccntcncessncknonctsdendeesssonncie I/- post 4d. ibility (3 speeds), more 
7. 3in. Scope graticules. New and finely graded __......... 1/6 post 4d. performance. The latest 
$.130.P voltage regulators. Ideal for stabilized power Collaro deck, with 3-digit 
— SER: TUES a <adcncssdcecadccntcocbasdaansanccsoahe 3/- post 9d. a or is standard 
E 16 x I6émfd. 500V. can condensers .........ccccscseeseeeeeee . 4 post 6d. And rr lantir 34 (see the 
Iémfd. 450V. miniature can condensers ..............sssee00 2/- post 6d. par ped sc styled 
No. 2 Mk. Ill Morse keys in black Bakelite with heavy - 
PEIN 55... vccsancuisdesdekecensesiuansvecacbeakienasakoonnd 1/6 post 9d. model) and the Adaptatape 
High resistance headphones, CHR —...........ssseeceeeeeeee 15/- pr. post I/- are designed to operate in 
Ex-Govt. 200 ohm dimmer controls. Suitable model circuit with your Hi-Fi 
CFBINS, CLC. .ccccccccsescccccccvccsccrescoorsceseccoscoscoeccessooes 4/6 post 1/6 amplifier and speakers. 
Ex-Govt. dual range meters, 0-25V. and 0-250V. d.c. in Hear them all, count the 
PUNE I sicscacenssnsadesecsssodebscethceccaceuctuntataneesoresn 13/6 post 9d. an ank ou’ll dudip en 
Bakelite 6-way connecting bIOCKS..........ssssscsssesee Only Ij- post 4d. SONOMAG. 
anual for: GREAT NEWS PORTABLE 52 gns. 
receivers 
ay components. seal for pat ADAPTATAPE 38 gns. 
ANDA transmitters in- e ‘‘Universal’’ chassis comprises pairs b 
cluding the CUB and of drilled aluminium channel sections Write for full details 
EXPLORER. Also the which enable the user to construct a now to: 
PANDA G4ZU_ MiINI- large variety of chassis, vision strips, etc. 
BEAMS. Send S.A.E. for descriptive leaflet. S 0 & 0 MM A G 
LIMITED 
| HOME RADIO cmitcHam) LTD | vino 
es 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282. ayers * a ial 
ms - = Telephors: : BRIXTON 5441 (3 Lines) 
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FORMERS 
All 4 types below 
for 220/240 v. in- 
put £4/5/- each. 
Carr. average 6/- 
after delivery. 
Double Wound 
(1) 3, 6, a 
at 65 a 
(2) 6, 12, ts, 24 and 
30 v. at 12 amps. 
(3) 5 v. at 300 a. 
Auto-Wound. (4) 110/120 v. at 6.5 amps. We have a large 
selection of Transformers, specially with Low Volts/High 
Amps. output. 


“POP” RIVET GUN 
(Lazy Tongs) 

Easily operated tool for riveting 
sheet metal, plastic, hardboard, 
etc. Useful for chassis building, 
etc. With unversal collet to take 
all rivet sizes. $4/l1]/-. Send for 
illustrated leaflet. 


“POP” RIVETS 
1/8in., 5/32in. and 3/16in., 10/- per 250, £1 per 1,000 of one 
and the same size. Mixed “ Pop” rivets 13/- per 500, 
19/- per 1,000. Send stamp for leaflet. 


HIGH VOLTAGE 
TRANSFORMER 
Input 230 v., 50 cycles. 
Output 3,000 v. at 3 milliamps. 
and 2 v. at 2 amps. Oil filled. 
Adm. Patt. 58689. Weight 


15lb. 6)in. x 6}in. x 1Oin, 
Untsed, in wooden boxes 


36/-. Carr. 3/6. 


NEST OF DRAWERS 

Overall: 6}in. wide x 5in. deep 
10}in. high. 12 drawers, each 3in. wide 
x4hin. deep x Ilfin. high. Useful 
storage for radio components, nuts, 
bolts and other small parts. Stout 
sheet steel, green enamelled, 20/-. 
P. & P. 3/- 


HARMSWORTH, TOWNLEY & CO. 
2 JORDAN STREET, MANCHESTER 15 


HIGH CLASS 
TAPE RECORDING EQUIPMENT 


| A model for 
| every purpose 


WIRELEss WORLD 


All the 
experts 
use — 


SOLON. 


ELECTRIC SOLDERING IRONS 


* Reliable 
* Speedy 
- ® Long-lasting 


65 wott reund 
pencil bit 


Leaflets on request from 


W. T. HENLEY'S TELEGRAPH 
WORKS CO. LTD. 
51-53 Hatton Garden, London €.C.1 


Tel CHAncery 6822 


|FOR 25 YEARS THE BEST 


LOCKWOOD 


makers of 
Fine Cabinets 


HEADS, ey — ETC. 

Send for lists 
BRADMATIC LTD. 
STATION ROAD, ASTON, BIRMINGHAM 6 
Telephone: East 2881-2 


and woodwork of every descrip- 
tion for the Radio and allied trades 


LOCKWOOD & COMPANY 


(WOODWORKERS) LTD. 


Lowlands Rd., Harrow, Middlesex. Byron 3704 


METERS 


WE CAN SUPPLY 
WITHIN 7-14 DAYS 


a complete range of moving coil— 
moving iron—electrostatic—thermo- 
couple—also multirange meters— 
meggers—pyrometers and laboratory 
test instruments, etc. 


All to B.S.89. 


REPAIRS 


Delivery 7-14 days 
Our skilled craftsmen carry out re- 
pairs or convert any types and makes 
of ‘single and multirange meters. 


Where desired, repairs are accepted on contract. 
THE V.Z. ELECTRICAL SERVICE 


4, LISLE STREET, LONDON, W.C.2 
Telephone: GERrard 4861 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED. 
RESISTANCE WIRES, 
0z., 2 oz., and 4 oz. REELS. 

All gauges available. 

B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and_ rivets. 
EBONITE and BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 
Latest Radio Publications. 

SEND STAMP FOR LIST. TRADE SUPPLIED. 


G.E.C., B.T.H. & 


WESTINGHOUSE 
GERMANIUM CRYSTAL 
DIODES 


I/- each. Postage 3d. 


Diagrams and three 
Free with each diode. 
A large purchase of these fully GUARANTEED 
diodes from the manufacturers enables us 
to make this attractive offer. 


POST RADIO SUPPLIES 


33, Bourne Gardens, London, E.4 


Crystal Set Circuits 


MakcH, 1958 


SELENIUM RECTIFIERS 


40 ma. to 10 amp., 6 v. to 100 vy, 
Bridge, H. Wave or P.P. 


WITH OR WITHOUT HIGH- 
GRADE TRANSFORMER TO 
SUIT. These are new goods, best 
makes, not reconstructed Government 
surplus. Popular types, 6 v. 1 a, 
4/-, 2 a., 7/6, 12 v. 2.a., 8/6, 12 v. 
1 a., 7/6, 12 v. 3. a., 15/, 6 a. alloy- 
finned type, 27/6, 24 v. 0.3 a., 9/s, 
0.6 a., 12/6, 24 v.. 1.a., 13/6, 2 a., 
15/6, 24 v. 3.a., 21/-, 50 v. 1 a., 24/=, 
50 v. 2 a., 42/-, 130 v. 300 ma. h. 
wave, 38/-, 250 v. 300 ma. do., 65/-, 
110 v. 1 a. bdge., 48/-, 130 v. 80 ma. 
bdge., 21/-. Postage 9d. extra each. 


CHARGER KITS 


No. 1, a kit for 
2 ¥.5 6 Vi. 12 ¥., 
3 amp. trans- 
former, rectifier, 
ammeter, all 
high-grade new 
parts, not rub- 
bish, 52/6, 
unique convec- 
tor housing for 
same, as illust., 12/6, p.p. 3/-, dicto, 
but 2 amp., 43/-, case 12/6, p.p. 3/-. 


Economy 12 v. 3 amp. kit, no am- 
meter needed, 34/6, p.p. 2/6, all with 
12 months’ guarantee. 


CHAMPION PRODUCTS 


43 UPLANDS WAY, LONDON, N.21 
Telephone LAB 4457 


Wsscciaiicieteaas Ae 


** ALL your TV Components from One Source”’ 


incl 


Replacements 


BONA FIDE TRADE ONLY 
Non-Trade Clients — see your dealer NOW! 
138 LEWISHAM WAY, NEW CROSS, S.E.I4 
TiDeway 6666 Grams: Flibak, London, S.E.14 


FOR PROMPT DELIVERY 


WAFER SWITCH 


ASSEMBLIES, CUSTOM BUILT 


Banks PAXOLIN CERAMIC 

s. d. s. d. 

| 7 4 11 10 

2 10 9 23 «1 

3 14 2 34 (8 

4 17 0 47 5 

5 19 9 58 II 

6 22 ~«/1 71 6 

7 2 — 

8 28 4 on 


When A.B. 11 and 12 way Wafers are required, 
please add \/- per bank to above prices. 
SPECIALS at time and material plus 50%. 


@ NS.F. TYPE “G”" SWITCHES. 
| Bank nS 2 Control Plate 
2 Banks £114 7 etc., each 

3 Banks 42 4 1 15/- 

4 Banks 42 13 6 

5 Banks £3 0 Wafers, each 

6 Banks 43 12 5 0 


Quotations gladly given for small as well as large 
quantities, also for special assemblies. 


TELE-RADIO (1943) LTD. 
189, EDGWARE ROAD, LONDON, W.2. 


MARCH, 


17 


CAR 
chron 
fitting 
SING 
Coulc 
MID‘ 
sump 
H.T. « 
Amaz 
GER 


“mM 


addington 4455/6. 
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by EDDY S (N OTTM .) LTD. MARCONI SIGNAL GENERATORS, Type TF390G, with spares, in transit cases, £12 
: SIGNAL GENERATORS, Type TF517, £9. B.S.R. L.F. SIGNAL GENERATORS, need, 
(Dept. W. W.) £12/10/-. COLLINS TCS TRANSMITTERS, £7/10/-. TCS RECEIVERS £5. RECEIVERS, 
-H pV 2-12 ae s., = A vs lt vs ha ie tested, 28/15 14in, TABLE T.V. 
rri- , complete, mask, glass front speaker baffle / 
bi 172 ALFRETON RD., NOTTINGHAM 13 CHANNEL For T.R.F. or Superhet Receivers, Famous Make. 
3-position switch, fine tuner, and 9 quick-set trimmers. 
ent , IAL BARGAI / Give any 3 channels, T.R.f. Band I, Superhet Band 
THIS MONTH'S SPECIA aad CONVERTORS e LIL. Output direct to aerial socket. Beautiful Bakelite 
Sa CAR RADIO AERIALS, 26/11 each. With leads, best quality case with PCC84, PCFS0, £3/15/-. 
. Vv. | chrome, TELESCOPIC. Post etc. 2/-. Please state side or wing E1433 = sae - Pr a $15 
oy- fitting at r 230 v years ra oie ‘pes tant > ype { callers 
Mins SINGLE-PIECE THROAT MIKES, I/- each. Post etc. 6d. ea. 12 VOLT 9-4 AMPS. RECTIFIERS, full wave, 9/6 to £5 doz, ks Wobbulators, 
a., Could be used for electrifying musical instruments. £9/10/-. Mullard Capacity/ Resistance Bridges, £4/19/-. POWER PACKS, 230 v. A.C. 
4 *, MIDGET BATTERY ELIMINATORS. To convert all low con- roe ese —— outputs, each 375, 550 or 620 Vey 200, — a an a abe y 
h. sumption Portables for mains operation. Mains input 220/240 A.C., Also 6.3 v.5 a. Top quality, sealed transit cases, less valves, £6. With four 5 3 valves, £7. 
5/= H.T. output 85 v. 10 mA., L.T. output 1.3 v. 125 mA. Size 3.7 x 2.5in. RED SPOT (UP TO 800 kes. 
ma, Amazing price of 55/- plus 2/6 each extra post and packing. TRANSISTO RS! GUARANTEED aes 7/- 
ich, GERMANIUM DIODES, I/- each, 10/- doz. Post extra 3d. TRANSISTORS ! Weare spor or TO 2.5 mes.) 14/- 
Any Parcel n-|Surplus New & |Postage and GERMANIUM CRYSTAL DIODES, famous make, tested, 94., p. & p. 3d., 8/= doz 
S ion « 2Eainst| guaranteed VALVES 0 map Bone asl GUARANTEED RADIO VALVES, BOXED, 24 HOUR SERVICE 
All tested before purchase. 5U4G 6/6 - , 12Q7GT F/ ECF80 12/- | KTW63 le 
> sit 6d. extra, | P' lOver £2 free. 24 BIG e aot 86 4 wobble Pot £ 
ns- | \A7.—s«2/6 «| 6K7TG~—s-3/MN | 12SK7—s- 7/6. «| ECCI S/N — «- si fom aie 
ier. | 1c5 10/6 | 6K8G 9/6 1I9AQ5 10/ll |; ECC82 8/I1 6AL5 5/6 76 | 83 6 PCFK80 12/6 
all } 1H5 10/6 6L6G 7/it | 25L6GT 9/- ECC83 8/il 6AM6 7/6 5'- | 807(BR) 9 PCFS2 1) 
| INS 10/6 | 6SK7_—s 6/1. | 25Z4G = 9/— | ECCB4 10/6 cess oo oe a 
ew IRS 7/\t | 6SN7G 7/11. | 35A5_ 1O/tN | ECCS §=— 9/6 o 60a P88 : 4 at 
ub- 1S5 7/3 | 6U4G_ 13/11. | 35Z24G_—s 7/6 | ECH42 «9/1 6C6 46 66 6 1) 4/9 | PYSO 8/6 
6, 1T4 7/3 | 6V6GT 5/11 | 35Ww4 7/6 | ECH35 9/It 6D6 4/6 66 6 l1/- | PYs1 8/6 
ec. | | 304: 9/- | 75 8/11 | 80 8/6 | EFAO 13/11 cH Bie 6- 3 6 é¢|sris $e 
o 5. - - - : 
for 3Q5 9/6 7C6 8/11 | 807 id aie 6I5GT a6 36 5 16 | SP4l 316 
‘o 384 8/6 | 7H7 8/11 | 954 /6 | EF 2/6 we 806 ue $e geisre #6 
a 3V4 8/6 | 787 8/11 | 956 2/6 | EF8O 9/11 6J6 48 4/- 8i- aie | U2 76 
-. 5U4G ~—s «6/6. | 74 7/11 | 958 3/11 | EF86 =: 12/6 4370 5 816 66 @- | Use 68 
m- 5Z4G = IN| ‘10F9 11/6 | DAF96 = 9/6 | EF89 9/11 6K7G 46 8i- 36 g. | UCH2 9/6 
ith 6AM6 = 7/11. | 12AH7 7/6 | DF96 = 9/6 |: EFI 7/4 oxrat 56 | (A786 Bo loca oe 
| 6B86 3/11 | 12AH8 9/11 | DLE = «9/6s«| EL84 TN GK7M «= @- | 12K7GT B/G | ECCES | He bi. | 8664 11/6 
6BA6 6/6 12AT6 9/il | DK96 9/6 EZ80 8/3 : x 
s 6BJ6 7/6 | 127GT 8/1 | OK92 m6 czel 9) SEND S.A.E. FOR SPECIAL LIST 
6AT6 8/11. | 12K7G_—- 7/6 | EB9 6/1 | P 8/6 fs gel cae calb eee 
6FIS 14/9 | 12Q7G 7/6 | EBC4I §= 9/1. | UCH42 BI mstietta bie ae ae ee 
6)7G 7/U0 | 12837 7/6 | EBF8O s/tl | UY4I Wi pln recasting psSe CR ' 
SAE oe Re 100 TELEVISION SET BARGAINS TO CALLERS AT:— 
cicpadiebiins immed acess 350/352, FRATTON ROAD, PORTSMOUTH 
—S 
ile CONDENSERS > RADIO and TV ENGINEERING 
ents ARSS BLOCK CONDENSERS. 3 x 4 mfd., 500 volts wkg., 099, C97 and C98, 
25/- 
POWER FROTOR CONDENSERS, 50 + 50 mfd., 300 v. AC. wkg., 80/- each. | &» RADIO and TV SERVICING 
Y 100 MIXED | Silver Micas, 22/6. 100 Mixed Resistors. 15/- 1298 
BLOCK PAPER TYPES. 10 mfd. 440 v. A.C., oil filled, size 6 x6 x 4in. 2 
wi! ach, fd. 2 5 4 x 1. ch. P.P. 2/6, 8 mfd. 
S.E.14 S00 v. DO. an tusuiin a ee axe ‘et 2% mfd., 500 1 Vv. DC. > ENGINEERING MATHEMATICS 


size 5x 3x 2in., 4/- each. P.P. 1/6. 2 mfd., 600 v. D.C., size 2} x 2 x 2in. 
S.E.14 3/6 each. P.P. 1/-. 0.5 mfd., 5 kV. wkg., size 7x 5x 4in., §/G each. P.P 


a et = —_F wkg., size 7 x 4 x 2in., 4/6 each. P.P. 1/8. Many other be PRODUCTION ENGINEERING 
ol H 


“ METALPACK ” A wir 3uP, 500 v., Qie, 0.25uF, 500 v., 1/9. 


0.1uF, 500 v., 1/6. 0.luF, » 1/-. 0.052F,500 v. 0.2uF, 750 v., 0.005uF 
1,000 v . 0.002uF, 1,000 v. and O.0b1pF. 750 v., all at 104. each ica ELECTRONICS e MANAGEMENT 
50 WATT AMPLIF(ER (New it maker's cases). 4 6L6°'s in paralle! push pull 
/ ready for 200/250 volts eagtersere Aico unit ne a in i. a. 
stee] rack 6ft. x 19ir lso inclu is a sound reproducer which can e e 
converted into a vay “good roca turntable. Complete with all valves. oa Examination Courses for: Brit. 1.R.E., C. & G. Telecom: 
] £22/10/- plus cartage. ‘ . P R - 
R.F. UNITS type 26B. Brand new in cartons, 18/6 each. P.P. 2/6. munications, R.T.E.B. Certificate Society of Engineers, 
f RECEIVER BC 624€C (part of SCR 522). This well-known receiver covers 100 2 
ILT | to 156 Mc. the “C” is the latest type which incorporates several mods. Brit. Inst. of Management. 
if over the earlier models. noise limiter. AVC, squelch reels ene cone 
| audio stage. The power requirements are 300 volts 70 ma., HT, 12 volts 
Cc | ann amp. LT. <a and complete with r valves, £2/2/6 each. P.P. 3/6 > PRACTICAL RADIO COURSE. 
ING RESISTO 0.4 ohms, 25 amp., 6/- each. H H H ; 
WAFER SWITCHES. 4 p. 3 w., 2/- each; 4 p. 2 w. 1/9 each (with Lin. spindle); A course in radio, electronic and electrical theory. 
2 p., 4 w., L/- each; 1 p., 8 w., ]/- each (with jin. spindle). i = i i 
ee aas Ww W. 30 ohms, with SP. wital jin. spindle, 2/- ne mee You build a T.R.F. and a 5 valve superhet radio receiver, 
L POTS, =x 1 megs. L}in. spindle, 2/- each. 500 k. pots with 8.P. switc ; m 
| ljin. spindle, 2/3 each. 50 k., 100 k. 500 k., Pots with lin. spindle, 10/- signal generator and multi-tester. 
per doz. j ; 
SPIRIT LEVELS, sma!] for Instruments, etc. lin. long, jin. wide, ]1/- each, or You learn at home in your own time, under expert 
Q/- do a . 
SLYDLOK FUSE HOLDERS. 5 amp. and 15 amp., 2/- each. tuition. Moderate fees include all books. 
— VALVE HOLDERS. a (U.S.A. type), 6/- doz. B.7.G. Ceramic with POST THIS COUPON TODAY for FREE book on careers in Radio, 
red, 10 sk . aoz, 
- COLVERN W/W pots, 25 k. and 50 k. (preset), 1/6 each, or 15/- doz. etc., and full deta.Is 
5 PRECISION RESISTORS. 3,009 ohms. +0.5%, Q/- each, or 20/- doz. of 1.C.8. Courses. bt oa / 
0 $. BALANCED ARMATURES. (Ine rts). 3/- each, or 0/- doz. These are very sila tae dali tae amet tal Sra today od 1.C.S. way 
ES. seful as a a speaker, etc 
e cxareaeerENS 0.8 “SS? hupapeaeoneteadagias | INTERNATIONAL CORRESPONDENCE SCHOOLS | 
0.350 ieietae £9/10/- each. 
PRESSURE GAUGES (to read inches of mercury), 6in. scale, 0.300 mm. h.g. " Ragen 
New in cartons, £2/10/- each. | Cept. 223L, Internationa! Buiidings, Kingsway, London, W.C.2. 
h Terms C.W.O. All goods offered are ex-W.D. §S.A.E. for Enquiries. H Ps ctnonscicchsitavkenioneciiansnsoneseheaenehene’ WR: cocecbinvécnsepeaeesdees | 
(Block letters, please) 
Address .... ee 
“ W. MILLS 
D. 3B Trulock Road, TOTTENHAM N.I7. 1 Greate sabe kabbabst ctobend uae sluts sss teae instant ese ipites tAlabsbi ban 3.58 1 
v2. Phone Tottenham 9213 & 9330, 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
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PROBLEMS IN 
RADIO 
ENGINEERING 


By E. T. A. Rapson, M.Sc. 
(Eng.) London, A.C.G.L., 
D.I.C., etc. 7th Edition. 
Revised and up-to-date, this 
took contains many problems 
and examples drawn from past 
examination papers of the City 
and Guilds of London Institute 
in Radio Communication, the 
Institution of Electrical Engineers 
in Electrical Communications, 
and the University of London 
in Telegraphy and Telephony. 
An invaluable book for class 
use or private study. 15/- net. 


PITMAN 


Parker St., Kingsway, London, W.C.2 


WIRELESS WORLD 


REGO. TRADE MARK 


SOLDERING INSTRUMENTS 
FOR 


GREATER 
SOLDERING 
EFFICIENCY 


@ Light weight @ Rapid heating 
@ High efficiency @ Unbreakable 
handle @ Bit sizes 3/32in to 3/8in 
(In Copper or our long lasting 
“ PERMABIT”’ or ‘“‘ PERMATIP ” 
types.) All voltage ranges 6/7 v to 
230/250 v. 20 models available at 
prices from 19,6. 

British and Foreign Patents. Registered de- 
signs. Suppliers to H.M. and Foreign Govern- 
ments. Agents throughout the world. Write for 
Booklet No. S.P.5 from sole manufacturers. 


LIGHT SOLDERING DEVELOPMENTS LTD. 


106, GEORGE ST., CROYDON, SURREY 
Tel. : CROydon 8589 


TEST ENGINEERS 


required for interesting work in 
connection with Radar, Computers, 
Machine Tool Control Units, Camera 
Channels, Microwave Links and 
similar electronic equipment. Ap- 
plicants must have sound theoretical 
knowledge of electronics backed by 


M. & J. PEARSON 


Radio, Television & Radar Equipment 


OFFER THE FOLLOWING 
AMAZING BARGAINS 


1.—1!/6 H.P. Crompton Parkinson 200-220 
Volt 50 Cyc., 1,435 Rev. Capacity Start, 
Shock Mounted 2in. x tin. Spindle 
28 Ibs. £4 each. 


2.—1132A Receivers. Used but in nice con- 
dition. Special Price to clear £2/19/6 each. 


3.—Marconi Test Sets. Type 87. A.C. 
mains 50~. 150-300 Mc/s. 27x 104x 
104in. Complete with mains lead, co-ax. 
cables and instruction book. Brand new. 
Only £3/10/- 

4.—Pre-fab. Control Units. 20x II x 3{in., 
containing main switch, cooker, heater, 
kettle and light switch. 5 amp. 3-pin 
socket. 6 fuses and 2 holders. All new. 
Only 20/- each. 

5.—Mirror Galvanometers, Mark II**. 45 
seconds. By Cambridge Instruments Co. 
Sensitivity 2,400 M.M.S. New, in teak 
cases, 134 x 64 x 6$in. £4 each. 

6.—Tripods, 4ft. 3in. high. Built of 14 x Idin. 
ash with 6in. dia. brass top tin. coupling. 
Brand new 25/- each. 

7.—Hand Microphones. Moving Coil. To 
suit loud hailers, complete with switch 
and 10 yds. screened cable. All new 22/6, 
8.—Special offer of heavy flat rubber cable, 
2 core and earth 7/044, 250 volt grade. 

£7 per |00yds. 

All prices include Post and Packing 
Scotland and England. 


263 GALLOW GATE 
GLASGOW, C.4 
Telephone: BELL 0729. 


practical experience in H.M. Forces 
or Industry. Staff positions and 
Superannuation Scheme. Single 
accommodation available. Apply, 
giving full details to Personnel 
Department (C.E./21), E.M.I. Ltd., 
Hayes, Middx. 


A SPENCER-WEST 
BAND III CONVERTOR 
ror £6 .5 .0 


The Type 80 with printed circuits, panel controls 
or Band switch and fine tuning and a perform- 
ance which ensures enthusiastic satisfaction. 
Handsomely designed and finished to stand on 
your receiver with its self-contained power supply 
it just plugs straight it. 

Fuil descriptive leaflet on request. Available from al! 
good dealers or post free direct [rom the manufac- 

turers if any difficulty. 


SPENCER-WEST LTD. 
QUAY WORKS, GREAT YARMOUTH 
NORFOLK 


"Phones: Works 4794; Sales 3009 
"Grams: Spencer-West, Gt. Yarmouth 
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8 RUPERT COURT, WARDOUR ST., Ci 
LONDON, W.1. GERrard 8266 co 
: 
THE 
FIELD STRENGTH ABSORPTION WAVE- STO! 
METERS. Type TS.509/UR brand new 
surplus, direct calibration 90/400 Me,s. Ready 
for immediate use; no battery or mains re- ' 
quired. With sealed micro-ammeter 0-50, 
crystal and built-in }-wave telescopic aerial | 
In portable case with instruction book. { 
FREQUENCY METERS TYPE L.M.I4. 
Crysta! Calibrated 125 Kc/s to 20 Mc/s, battery 
operated, complete with instruction booklet, TAPE 
calibration charts, plugs and sockets. Brand | 
new in original wrapping, vat ty carr. 3/6. Acc 
Equivalent to the famous 
“S’’ METERS. 2” square cay wh suitable 
for A.R.88 or other receivers. New stock, 
39/6, cont 1/6. 
.C. MOTORS. 230 volt A.C. 50 c/s., S.P., 
1,400 r.p.m. } H.P. capacitor start, foot mount- 50 T 
ing. New, bench- tested, 90/-, carr. 5/-. CR 
MINIATURE MOTORS FOR MODELS. 


44/6 volts D.C., weight 1 0z., size {” x }4”-thick 


with 1” driving spindle. Ideal for up to 18” 
motor boats, model aircraft or remote control. 
10/9, post free. 

VACUUM PUMPS. 7 cu. ft. per minute, 
10 lbs. per sq. inch at 1,200 r.p.m. Rotary 
Vane type, 30/-, post 2/9. 

= 1 COIL MILLIAMMETER. 


” flush panel 0-1 mA, 25/-. 2” flush panel 
o's mA, 15/-. 
TRANSFORMERS. Auto wound, new 


stock, 50 volts input, 110/230 volts 200 watts 
output, 45/-. Met. Vic. 500-watt size, 115 volts 
input, 230 volts output, £5. Totally enclosed. 
Other sizes up to 10 K.V.A. in stock. 

D.C. DYNAMOS. Shunt-wound 14/32 volts 
9 amps, 2,500 r.p.m., foot mounting, £7/10/-, 
carr. 5/-. 50 volts 10 amps, 1,000 r.p.m., 
£12/10/-, carr. 15/-. 12 volts 5 amps, high-speed, 
with 70/1 reduction gear to 60 r.p.m., totally 
enclosed, with smoothing unit, 35/-, carr. 5/-. 


Leslie Dixon & Co. 


Dept. A, 214 Queenstown Road, London, 8.W.8 
Telephone: MACaulay 2159 
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‘EMIstaUcTOR? HI-FI 


* ASSEMBLE THE UNITS 
* LEARN AS YOU BUILD 
At last! Here’s YOUR , 


r 2 
opportunity to own a .@ 


magnificent Hi-Fi —a 
| complete hi-fi system in 
abeautifully-styled cabi- 
net at two-thirds of 
normal price — plus all 
| the extra satisfaction and 
fun of building it your- 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 


ESTD. 
NOW IN OUR SEVENTEENTH YEAR AND STILL 
NO B.N.R.S. STUDENT HAS EVER FAILED 


to pass his examination(s) after completing 
our appropriate study course 


1940 


| A.M.Brit.I.R.E., CITY and GUILDS, and P.M.G. 
| EXAMINATIONS, and now 


om uni é2 | 
| Stamnes eye Another B.N.R.S. “ FIRST” 
ur eee aeenet oo “@e oIN.N.O. 
hi instruction . ~ 
ler | book guides =. 2 oe, MORSE TUITION. RECEPTION with L.P. 
ceigienvost Sa ban 


"1 | CHOICE OF UNITS AVAILABLE: 


Superb contemporary style cabinet - 8 or 14 watt 
high quality amplifier (push-pull output with feed 
back) : 4-speed auto-change record player with compensation - High quality 
j speaker system - Tape transcriptor with pre-amplifier - Record storage 

| compartment - Instruction Manuals on assembly and on Hi-Fi sound 
Oo | reproduction. All equipment available on deferred terms. 


«« SENDING” monitored by telephone and 
tape recorder. A complete service. 


Our Principal will personally check your ‘“sending”’ by 

telephone on his tape recorder and will return to you 

a morse inker copy of your “sending” with his criticism 
and advice. 


POST TODAY 


To: E.M.I, Institutes, Dept. H.F. 127, P P 
i detainee Londen Ws. Please write for full details. 


ES | EMI institutes 


Organisation Please send, without any obligation, your free 
associated with brochure to:— PRINCIPAL 
- eS | Name BRITISH NATIONAL RADIO SCHOOL 
* 66 ADDISCOMBE ROAD, CROYDON, SURRE 
rd 8266 COLUMBIA | Aooness Tel. ADDiscombe 3341 ae 
Etc. 
IS 
| MAR/58 1C122 
; An authoritative survey 
RS) |» TAPE RECORDER "=" ) 
ai = of important branches 
\d new | » STOCKISTS of every well-known make including: ° 
Ready FERROGRAPH, GRUNDIG, SIMON, of plastics technology 
r 0-50, VORTEXION, ELIZABETHAN, ELON, 
: aerial BAIRD, WYNDSOR, WALTER, SOUND, Full report of the fourth 
14, so en, Rg oy be ges NOTRIX, British Plastics Convention pro- 
, De t 7 ° ° ° 
Mes ’ » Etc. Plastics Progress ceedings, including a complete 
Besa TAPES AND ALL HOME DEMONSTRATIONS text of the papers, together 
ur. 3/6. ACCESSORIES IN NORTH LONDON = with a record of the discus- 
suitable CREDIT TERMS. NO EXTRA CHARGE. sions which followed them. 
; stock, The subjects covered are: 
, SP, SHERBOURNE Polyolefins; Polythene; Poly- 
mount 50 TOPSFIELD PARADE, MOUNTVIEW vayl Cee = Eres 
DELS. CROUCH END, N.8. 1987 Injection Moulding; Material 
4°-thick ——e Developments; Glass Rein- 
conteah oR ahi . forced Plastics. This authori- 
eco Special 3-transistor j eZ rtant 
— portable receives home and con- tative survey ° ampetran: 
Rotary | a money branches of plastics technology 
| r . . 
AETER. maa onus oanae.t Nonaka will be invaluable to all en- 
: aa of operation from 3-vole battery. gaged in the science and 
omplete kit wit - * . 
— ture “output unit “al ae industry of plastics. 
5 wan plastic case. Only 65/- including 
15 volts battery. Wiring circuit diagram 
see = parts list I/- P.O. 
“The Reco '’ 3-transistor portable 
32 volts receives home and_ continental 3 ; 
£7/10/-, stations, uses high gain ferrite tuned Papersand Discussionsat British Plastics Convention 1957 
r.p.M, aerial. Complete kit with balanced 
-speed, armature output unit and neat ee ee 
totally ery gore 1. 44x = x It. 
 5I-, ' - including battery. rin j 
whe nities 394 pp. illustrated 50s. net. by post Sls. 9d. 
o. from leading booksellers 
vas RADIO EXCHANGE CO. erage 
27 HARPER STREET, BEDFORD Published for * Britis lastics”’ by 


XUM 


lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 


180 


WIRELEss WORLD 


Marcu, 1958 


RADIO TECHNICIANS 


IN 
CIVIL AVIATION 


A number of appointments are 
available for interesting work pro- 
viding and maintaining aeronautical 
telecommunications and_ electronic 
navigational aids at aerodromes and 
radio stations in various parts of the 
United Kingdom. 

Applications are invited from men 
aged 19 or over who have a funda- 
mental knowledge of radio or radar 
with some _ practical experience. 
Training courses are provided to give 
familiarity with the types of equip- 
ment used. 

Salary £600 at age 25 rising to 
£705. The rates are somewhat lower 
in the Provinces and for those below 
age 25. Prospects of permanent 
pensionable posts. 

Opportunities for promotion to 
Telecommunications Technical Officer 
are good for those who obtain the 
O.N.C. in Electrical Engineering or 
a City and Guilds Certificates. 

The maximum salaries of Tele- 
communications Technical Officers 
are Grade III £870, Grade II 
£1,030, Grade I £1,250. 

Apply to the Ministry of Transport 
and Civil Aviation (ESB1/RT), 
Berkeley Square House, London, 
W.1, or any Employment Exchange 


R.G.D. 


The Radio Gramophone Develop- 
ment Co. seeks Senior and Junior 
Engineering Staff for work on Tele- 
vision Development. 

Applicants should have experience 
in the following fields:— 

Television Receiver Circuit 
Development. 

Radio and Television Mechanical 
Development. 

Colour Television. 

Television Components. 

These posts are permanent and pro- 
gressive and occur due to expansion of 
an established and successful team. 

Apply in writing, stating age and 
salary required to:— 

Technical Director, R.G.D. Co., 
Ltd., Eastern Avenue West, Rom- 
ford, Essex. 


1.T.A. 


THE INDEPENDENT TELEVISION 
AUTHORITY invites applications for the 
appointment of SHIFT ENGINEERS— 
salary scale £655 to £905. 


A good knowledge of high frequency and 


television engineering practice is required. 
Preference will be yiven to applicants with 
some pract cal experience in the working 
of a television transmitting _ station. 
Successful applicants may be required to 
serve on any of the Authority’s transmitting 
stations in the United Kingdom. 


A contributory pension scheme is in force. 


Applications, stating age, experience and 


London, S.W.7. 


RESEARCH 
AND 


DEVELOPMENT 


Physicists or electrical engin- 
eers are required for research and 
development work with an organ- 
isation in outer N.E. London area 


manufacturing industrial and 
marine instruments. 
Commencing salary range: 
£1,000- £1,400. 


Qualifications: preferably an 
honours degree. Some years 
experience of esearch and 
development in electronics and 
telecommunications. 


Experience in ultrasonics or 
light mechanical engineering 
would also be an advantage. 


A contributory pension scheme 
is available, and assistance in 
housing or removal expenses 
may be given in suitable cases. 


Applications, which may be 
made in strictest confidence, 
should give full details of quali- 
fications, previous experience, 
age and salary required, and be 
addressed to Box 3996 c/o 
Wireless World. 


(quoting Order No. Westminster | | 
2109). | 


qualiications, should be addressed to the 
Personnel Officer, 14 Princes Gate, 


METROPOLITAN-VICKERS 
ELECTRICAL COMPANY LTD. 


DEVELOPMENT ENGINEERS 


for 
ELECTRONICS DEPARTMENT 


Graduate Engineers or Physicists with two or more 
years experience in the field of microwave techniques 
or microwave receiver systems are required for 
theoretical or practical work in the development 
laboratories of the Radar Division. Applicants are 
requested to write, quoting reference F.10 to:— 
Personnel Manager, 
Metropolitan-Vickers Electrical Co. Ltd., 


Trafford Park, Manchester, 17. 


ELLIOTT BROTHERS (LONDON) LTD. 
COMPUTER ENGINEERS REQUIRED 


New opportunities exist in this expanding enterprise 
for Engineers and Technicians to be engaged at Bore- 
hamwood on commissioning of electronic digital 
computers. Experience in computing, radar, television 
or communications engineering is necessary for all 
positions. The type of experience and academic 
qualifications will determine the initial level of 
appointment. Full training will be given for a pro- 
gressive career in which prospects are linked with the 
growing use of these machines in industry and 
commerce. 

Please write to the Personnel Manager (ref: 616) at:— 


Elliott Brothers (London) Ltd., te ar a Herts. 
or Telephone: ELStree 2040, Ext. 


TRANSISTOR AND PRINTED CIRCUIT 
COMPONENTS—RADIO COMPONENTS 


The rapid development of Transistors and Printed 
Circuit Techniques has given rise to an interesting 
field for design and application of new components 
for these fields. Permanent, pensionable posts are 
offered to Development Engineers wishing to under- 
take advanced development work of this kind. The 
Company’s laboratories, situated in the London area, 
are fully equipped and offer agreeable working condi- 
tions. Write to Box No. 3735 clo “W/World” 
details of age, experience and qualifications, which 
will be regarded as strictly confidential. 


Technical Authors 


MWT are required by Marconi's of Chelmsford to assist in 
the preparation of radio a radar equipment hand- 
books. Applicants should have a good working knowledge of 
such apparatus together with ability to write ina pds and concise 
manner. 


These appointments would be suitable for ex service personnel 
with operating or maintenance experience of wireless or radar 
equipment. 


rome are permanent and pensionable. Five day week. Canteen 
acilities. 


APR: ping, full. details and voting reference WW.2036A 
Scott, Department CPs . Marconi House, 336/7, 
Rank BF sn W.C.2. 
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WIRELESS WoRLD 


The following vacancies exist in the 


EDISWAN - MAZDA 
Applications Laboratories 


. CIRCUIT DEVELOPMENT ENGINEERS 


for Television Receiver Problems. 


. CIRCUIT DEVELOPMENT ENGINEERS 


for Sound Receiver Problems. 


1 
2 
3. ENGINEERS 
4 


for Development Work on U.H.F. 


. ENGINEERS 


for Development Work on Transistor Circuits 
and their Application in the Industrial and 
Entertainment fields. 


5. ENGINEERS 


for Development Work on Valve Circuits and 
their Application in the Industrial and 
Entertainment fields. 


6. A vacancy also exists in connection with the 
preparation of Technical Data for Publication. 


The above Laboratories are very well equipped with the 
most up-to-date facilities and provide congenial working 
conditions. Owing to the expanding interests, excellent 
prospects are available for suitable candidates. 


Starting salaries in accordance with experience, 
qualifications and age. 

Candidates with engineering or physics degree, H.N.C., 
or equivalent qualifications should apply in writing to 
the Personnel Superintendent, Siemens Edison Swan 
Limited, Brimsdown, Enfield, Middlesex. Applications 
will be treated as confidential. 


There’s a future at 


FELGATE RADIO LTD. 


for a 


RADIO ENGINEER 


We need a man for general factory 
and laboratory duties including the 
design of domestic radio. Academic 
qualifications are not essential, but 
he must have had experience in 
some form of design or ciose 
association with production. 

Applications please to _ the 
Managing Director, Felgate Radio 
Ltd., Felgate House, Studland 
Street, Hammersmith, W.6. 


DIPLOMATIC WIRELESS SERVICE 


(FOREIGN OFFICE) 


Applications are invited from Qualified Candidates 
to fill, by competitive interview, the following posts, 
in the North Buckinghamshire area : 

ONE SEN’OR SCIENTIFIC OFFICER 
TWO SCIENTIFIC OFFICERS 

Candidates must be British subjects or Citizens 

of the Irish Republic born within the Common- 

wealth, or in the Irish Republic of parents born 
within those territories. 

The Senior Scientific Officer should possess 

Honours Degree in Physics or Engineering, or 

equivalent qualifications, and have at least three 

years’ experience of working on Radio or 

Electronic Equipment. 

Scientific Officers should possess similar qualifi- 

cations. 

Salary: Senior Scientific Officer—£1,078 rising to 

£1,265 p.a. 
a Scientific Officers—£565 rising to 
. £995 p.a. 

QUALITY CONTROL INSPECTOR 

Candidates must be over 21 years of age and have 

experience in Testing Radio and Electronic 

Equipment. 

Pay for 44 hour week 182/4d., plus a merit award 

up to a maximum of 70/- per week, depending 

upon skill and ability. 

Closing date for applications: 10 days from the 
appearance of this advertisement. 

Write, giving age, qualifications and experience to:— 
Chief Establishment Officer, 


Diplomatic Wireless Service. 
Foreign Office, Londoa, S.W.1 
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Applications are invited 


From 


YOUNG MEN under 25 


. . . ex-National Service or School-leavers, for one 
of two different types of sandwich scheme. Both 
schemes involve full-time University study alter- 
nating with varied and interesting practical work 
under qualified guidance 


This offer is open primarily to potential PHYSICISTS 
or ELECTRICAL ENGINEERS who prefer a stronger 
practical bias in what is otherwise the normal 
B.Sc. degree course. Some candidates will be 
recommended for the Diploma of Technology 
course on a Sandwich basis and there may also be 
vacancies for B.Sc. General students on the day 
release system. 


Apart from a generous salary throughout their 
training all College tutorial, lecture and examination 
fees will be paid as well as a book allowance. 


Applicants who should have passed at least 3 
G.C.E. ‘‘A’’ level subjects (preterably Physics, 
Pure Maths. and Applied Maths.) should write in 
detail to:— 

THE EDUCATION & TRAINING OFFICER, 


RESEARCH LABORATORIES. 


GENERAL ELECTRIC CO. LTD. 


North Wembley, Middlesex.  Quotinz reference RL /WW/1 14 
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CHIEF TEST ENGINEER 
(INDUSTRIAL ELECTRONIC 


EQUIPMENT) 


Required to take charge, technically and administratively, of a 
department engaged in the testing and proving of both small and 


large control equipment. 


Applicants should have had a sound Electrical/Blectronic 
amiliar 


Engineeting training, and should be fi 


electronic control equipment, including servo systems, control 
equipment for electrical machines, machine tool control, 
resistance welding controls, photo-electric equipment, etc., etc. 
This is a senior staff position with an expanding organization 
for a man with initiative and a keen interest in the automatic 
control field. The salary will be commensurate with qualifica- 


tions, experience and ability. 


Applications in strict confidence to Ref. 40/SB/JH. 
LANCASHIRE DYNAMO ELECTRONIC 
PRODUCTS, LTD. 

RUGELY, STAFFS. 


with modern 


DESIGN DRAUGHTSMEN are invited to 
apply for one of the vacancies which have 
recently become available in the Drawing 
Offices of BUSH RADIO LTD., at Chiswick, 
W.4., and Kew, Surrey, if they have ex- 
perience in light mechanical or electrical engi- 
neering and are able to undertake the mecha- 
nical design and 
instruments and radio and TV receivers. 
These positions in an expanding organisa- 
tion are permanent and pensionable. 
give full details of qualifications, experience 
and salary required by letter to Personnel 
Manager (D2), Bush Radio Ltd., Power Road, 
Chiswick, London, W.4. 


layout of electronic 


Please 


James H. Martin & Co. 
Newby-Bridge, Ulverston, Lancashire. 


RADIO & 
TELEVISION COMPONENTS 


We operate a prompt and efficient 
ORDER service. 
3d. stamp (only) for catalogue. 
Finsthwaite, 


Research Development 


Design and Prototype 
Development of Audio- 
Electro Devices and 


Equipment. Box No. 2336 
clo “W. World” 


A Senior Engineer is required at 
the Feltham laboratories of the 
Company to direct a unit engaged 
on the development of I.R./elec- 
tronic devices. A period of some 
5-10 years’ experience in a" 
work and evidence of admini- 
strative ability are required. Can- 
didates should also have an honours 
degree or Ph.D. Please apply with 
full details to the Personnel 
Department, E.M.I. Electronics 
Ltd, Engineering Development 
Division, Hayes, Middx. Quote 
Reference Number EL/B.9. 


An Engineer with some experience 
is required at the Feltham labora- 
tories of the Company to work on 
the sub-unit engineering and circuit 
design of the video pulse side of a 
radar system. Candidates should 
have an Engineering or Physics 
degree. Please apply with ful] 
details to the Personnel Depart- 
ment, E.M.I. Electronics Ltd., 
Engineering Development Divi- 
sion, Hayes, Middx. Please quote 
reference number EL/B.20. 


FM and HI-Fi COMPONENTS 
in stock for the 
WIRELESS WORLD FM TUNER UNIT 
DENCO FM TUNER circuits Is. 6d. 
RADIO CONSTRUCTOR FM 2s. Od. 
MULLARD AMPLIFIERS * 3s. 6d. 
G.E.C. 912 PLUS AMPLIFIERS ,, 4s. Od. 
G.E.C. FM PLUS TUNER me 2s. 6d. 
Separate price lists on request to 
J. T. FILMER “3ittron> ext 
Tei.: Dartford 4057 


ASSOCIATED TELEVISION 
LIMITED 


have the following vacancies 
in their Development and 
Maintenance Department :— 


Development and Maintenance Engineers 
Assistant Maintenance Engineers 
Assistant Engineers 
Wiremen 
Applicants should have experience in designe 
construction or maintenance of television 
equipment. 


Write giving full details of age, experience, salary, 
etc., tO sm 

Senior Engineer, Installations and Planning, 
ASSOCIATED TELEVISION LIMITED 


Television House, Kingsway, Lendon, W.C.2 


E.M.I. ELECTRONICS LTD. 


Engineering Development Division. 


A Senior Engineer is required 
at our Feltham laboratories to 
supervise and extend the work 
of a Systems Study Group 
attached to a G.W. Project. 
This entails investigation of new 
developments and extension of 
existing systems to new applica- 
tions. A good degree in engineer- 
ing or physics together with a 
wide experience of electronics 
and preferably including a 
knowledge of microwave, servo- 
mechanisms or pulse theory is 
essential. Please write with full 
details to 


Personnel Department (EL/B.40), 
E.M.I. Electronics Ltd., 
Engineering Development Division, 
Hayes, Middx. 


required to take charge of post 
design services section dealing 
with a range of U.H.F. com- 
munication equipments now en- 
tering service. Applicants should 
possess qualifications equivalent 
to H.N.C. or City and Guilds 
Final Examination. Experience 
in liaison with ministry and 
service departments desirable. 
Ex service technical signals 
officers considered. Salary 
£1,000 to £1,360 per annum 
according to circumstances. 


London area. Please reply, 
giving full details and quoting 
Ref. No. 6384, to the: 

EMPLOYMENT MANAGER, 
The Plessey Company Ltd., 
Vicarage Lane, Ilford, Essex. 


TWO SENIOR ENGINEERS 


required to take charge of new 


Communications Development 
projects. For these important 
positions applicants should 


possess a minimum qualification 
of H.N.C. or City & Guilds 
Final, together with several 
years’ laboratory development 
experience on telecommunica- 
tion equipments. Familiarity 
with K.114 and Service require- 
ments desirable. Age limits 27 
to 50. Salary £1,000 to £1,350 
per annum according to ex- 
perience. Superannuation and 
insurance scheme available. 


Eastern suburbs of London. 


Please reply, giving full details 
and quoting Ref. No. 6383, to the 


EMPLOYMENT MANAGER, 
The Plessey Company Ltd., 
Vicarage Lane, Ilford, Essex. 


RA 
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Old established and progressive manufacturers 
of electronic instruments invite applications 
for the appointment of: 


DEVELOPMENT ENGINEER 


to work on the design of miniature 
transistorised electro-acoustic 
devices. 

The Company has a leading position 
in its fields and its products are 
marketed throughout the world. The 
work holds exceptional interest and 
the position has scope for advance- 
ment. The factory is situated in 
Central London. 

Candidates should have O.N.C. or 
H.N in electrical engineering, 
electronics or physics or equivalent 
qualifications, and experience in the 


A. V. ROE & CO. LIMITED 


WEAPONS RESEARCH DIVISION 
(Guided Missiles) 


Woodford, Cheshire 


NAVIGATION SYSTEMS 


Systems Research Group invites applications for the following posts 
from graduates, and from technicians with H.N.C. qualifications:— 


A. GRADUATES IN MATHEMATICS OR PHYSICS for theoretical work in 
connection with stochastic processes and rotational dynamics. 

B. ELECTRONIC ENGINEERS for work on servo design and temperature contro} 
problems. 

C. A MECHANICAL ENGINEER, urgently needed for ex 


I ] ;NGIN rimental work on the 
design of high precision instruments and structures 0! 


unusual design. 


— design of small electro-acoustic The Division is situated within easy reach of Manchester and the Derbyshire hills, and the 
— devices. Experience of transistor Company provides excellent canteen fucilities and a superannuation scheme. 
applications is desirable. Age prefer- ae . 
ITS ably around 30. Apply stating age Applications to: The Personnel Manager, 
- and giving full details of education, A. V. ROE & CO. LIMITED, 
bd. ae — ae a oe Greengate, Middleton, Manchester. 
* —ee——eeeeeee Quoting Ref. NS/WRD/R.81/W. 
Od. e © e 
6d. 
DAD, | ——. - 
NT. | 
~ ] . e R 7 S + 7 
Intermediate Engineers Te €vision ecelver ervicing 
N required for interesting new com- Vol. I Time Base Circuits 
munications development projects. * a 
Applicants should possess H.N.C., Vol. II Receiver and Power Supply Circuits 
City and Guilds Final or equivalent By E, A. W. Spreadbury, M BRITIRE 
qualifications. Previous communica- Although written specially for the radio servicing engineer who wishes to 
| tion experience desirable but not embark on TV servicing, these books will be invaluable to everyone inter- 
eers essential. Knowledge of services ested in TV receiver fault-finding. It is written for the practical man in terms 
and K.114 requirements would be he understands, and is fully illustrated 4 many clear diagrams. It is strongly 
an advantage. Sala according to recommended to prospective candidates or the R.T.E.B.—Cit & Guilds 
3 Pd +4 ici inoate Exami di will be of help in the P T 
experience up to £1,000 oy annum. Servicing Certificate maton an of help in the F’ractical ‘Jest. 
, London Area. Good staff working 
oe conditions. Please reply, giving full Each volume 21s net by post 22s 3d. 
details and quoting Ref. No. 6382 : — . » 
to the Employment Manager, Published for “Wireless and Electrical Trader 
alary, The Plessey Company Limited, From all booksellers or from: Publishing Dept. 
a Viensage Lane, Siem, Ras. DORSET HOUSE, STAMFORD STREET, LONDON, SE1 
TED 
V.C.2 
8 reRaueon e ¢ KSURTUZE TELEVISION LTD] . . 
nnn RADIO CORPORATION LTD., 
noes require @ The following Staff are required to assist in an increasing programme ® 
ant T AND of engineering and manufacture of high-grade television equipment for 
uld DEVELOPMENT A he Broadcast and Laboratory Application. & 
_ MAINTENANCE ENGINEERS Excellent opportunities exist for men with the right ability and experience. 
iids for * e 
eral Television Test Gear Laboratory PROJECT ENGINEERS 
ent : to be responsible for the i ing develop and production of television and allied 
ica- | as follows: ® equipment which would include some —— —> ap nao of — €é 
. ode . ff. Appli ired ificati to H.N.C. or equivalent standard (suitable 
rity (1) Development - Engineers with sousiell engadtunas eansaeved th = iia — 
ire- not less than 3 years’ experience © * 
} 27 in this class of work. TECHNICAL ASSISTANTS 
350 ’ ‘ ; : , 
om (2) Maintenance Hngincces, pro. | | ©  pretestty with eon qrosrtone, converses wtih de ate ef laheruary Tee Geutomene, 
and ferably with similar Test Gear 
‘ experience but recelver service e 5-DAY WEEK PENSION SCHEME GOOD CANTEEN bd 
ion. pen consiaeeee. o | MIN. BUS AND RAIL SERVICES . 
; = aPely en Write, giving particulars of age, experience and salary required to: 
ereonnel Manager, @ CINEMA-TELEVISION LIMITED, Worsley Bridge Road, Lower Sydenham, S.E.26 @ 
ER, Ferguson Radio Corporation Ltd., 
td. Great Cambridge Road, Enfield. 
sex. ° ¢ | CINEMA . 
a 
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Manufactured by H. Tinsley. 
is a precision potentiometer having 
three decades plus divided wire, 
total 
solution 1/100,000 of total resistance. 
Built-in galvanometer appr. | micro- 
amp. F.S.D. 


THOMSON-VARLEY 
POTENTIAL DIVIDER 


This 


resistance 70,000 ohms; re- 


NEE Saccruices cinsancuccecsennsabinaes £25 
ARMATURE METERS 
2:n. Sq. Flush, 100 zA FSD, Rec- 
DROP tifier Type — Meter, cali- ke 
brated from — 12 to +I Idbm 
TESTERS 2tin. Rd. Proj. M.C. Galvano- 
meter, Plug-in Type, Centre 
(Ex A.M. Zero, — Scale, 600-0-600 
REED si renvkscnsanevsancenensend 12 6 
Ref. 5G/549) 2tin Rd. Proj. M.C. SO0mA 
FSD recssscrrrecsceseesssserececooes 8 6 
For testing Motor and Generator Armatures, ee ee ee 
max. dia. of commutator appr. 4in.; max. resistance, range 0 to 300V 
overall dia. 7in.; max. length apr. ISin. «=f A Ce cannes eeeeseeesesereeeesseeeneee fi 2 6 


PRICE £5/10/-. 


EDDYSTONE 358X COMMUNICATION 
RECEIVERS 


Packing and carriage 15.-. 


, 40 ke's to 
31 me/s with 
ten plug-in 
coils. 


PRICE: Aeria Tested, complete with 
SE ee eee sees £12 10 0 
Packing and carriage £1/10/0. 
» we have available separately. coils in 
sets of ten or indiv dually, at 17/6 each or €6/10/- 
per set of ten in wooden box. 


A.F. OUTPUT POWER METERS 
Marconi TF-340: F.S.D SmW to 5 watts. 
Impedance 25-30-40-50-60-80-125- _ ohms; 
Impedance Multipliers 0.1-1.0-10-100 
PRICE, fully overhauled and guar- 

ONE cal caccacedabivadevousbaacavassescesins £32 10 0 
Tayior 
impedance 2.5-5-100-125-150-600- 
10,000-20,000 ohms 
PRICE, fully guaranteed .................- £21 


BEAT FREQUENCY OSCILLATORS 
Marconi TF-I95L, 0 to 40,000 c/s, out- 
put 2 watts max., Mains operated ... 
B.S.R. Type LOSO, two-dial type, 0 to 
6,000 c/s, output 0.5W., Mains 
NINN cicradanndenecunssnbueainavcdanieniaen 


A. 
2gin. "Rd. Flush M.C. Centre 

Zero, 100-0-100 uA FSD, cali- 

brated 0 to 200mW ............ £i 5 0 
34in. Rd. Flu.h M.C. Centre 

Zero, 0.5-0-0.5mA FSD, cali- 

pope ote “<% 0-50, resistance appr. 


ain. ond Flush M.C. Centre 
Zero 100-0-100 uA, resis- 
tance appr. 1,000 ohms. ...... 

34in. Rd. Flush M.C. ImA FSD, 
calibrated O6-15/30/45, Resis- 
tance appr. 500 ohms. ......... 

4in. Sq. Flush Taylor mod. 425 
meter, 400 wA FSD, for Taylor 


Universal Meters model 9 £3 10 0 


TEST KEYS (H. W. SULLIVAN) 


Double 
Press Key 
with change- 
over con- 
tacts and 
hold-down 


160 A; F.S.D. 0.25mW to 2.5 watts. 

4000-8000- 
00 
£65 0 0 


£30 0 0 


WVUAL PEN RECORDING MILLI- 
AMMETERS AND VOLTMETERS, 6in. 
chart. Details on application. 


2.5 kVA WELDING TRANSFORMERS 
for 230 v. mains. Two output sockets 25 amp. 
and 50 amp. at 50 v. Output vo'tage adjustable 
by means of “* off-load *’ tappings. Permissible 


momentary overload up to 100%. Waterproof 

input and output sockets. 

PRICE, Grand ROW: .cccecccesceccescescesss £15 0 0 
NINE cocinsanntektnbetaotesedeasssaces £110 0 


ATTEN UATORS STC decade 
type, model 7410I,range 75db, 
impedance 600 ohms............ £12 0 0 
FURZEHILL switched type, range 
80db, impedance 600 ohms ...... 43 10 O 


INSULATION TESTERS 


Record ‘‘Minor’’ 500V_ Insula- 
tion Tester, complete with 
BRIE GID cccsvescncscscceconsoces £10 0 0 


Evershed Series | Megger In- 
sulation Tester, 500 Volts, 
IID oa vccsnsacicasscsstersvines £25 0 0 
Evershed Series | Megger In- 
sulation Tester, 1,000 Volts, 
100 megohms, from ............ £27 10 0 
Evershed Series | Megger In- 
sulation Tester, 1,000 Volts, 
100 megohms, complete with 
Decade Box, all brand new ... 
Evershed Series 2 500 Volt 
Megger Insulation Tester in 
leather carrying case ............ 5 0 0 
Evershed Series 3 Megger In- 
sulation Testers, 500 Volt 
(Wee Meggers) ...............0++ £12 10 0 
Evershed Bridge Megger 500V ... £45 0 0 
0 
s 


£60 0 0 


Leather cases for Evershed 
“"Wee’’ Meggers ........0..0+++ 
All above are fully guaranteed for six months. 


MARCONI FIO0C CRYSTAL CON- 
TROLLED PORTABLE FIELD TRANS- 
MITTER-RECEIVER. Three Crystal con- 
trolled channels per crystal; range 2 to 20mc/s; 
output power 4W RT and 16W CW; Receiver 
sensitivity 2 to 7 uV; The complete installation 
consists of: transmitter-receiver on a light- 
weight metal frame with canvas cover; pedal 
generator on a lightweight metal frame with 
canvas cover; canvas bag with aerial acces- 
sories etc.; telescopic aerial mast I5ft.; two 
22ft. aerial masts; h microph and 
key. In short this includes everything required 
for working the equipment. 
Prices and details on application. 


A.C. MAINS POWER PACKS for 200/250V 
Mains. Output 300V HT at 200mA and 12V 
AC at 3 Amps. Size 7}in. x Jin. x . % 
PRICE, BEART TOW ..cccreocecceccsccccse 00 
Packing and carriage ...........00 10 0 


U.H.F./E.H.F. RECEIVERS 
HALLICRAFTERS S-27C, range 130 to 210me/s 
FM/AM reception; Power Supplies 115 V. A.C. 
R-1294 RECEIVERS, Frequency Range 500 to 
3,000mce/s. Prices and details on application. 


SIMPLE woe WHEATSTONE 
BRIDGES 


0 to 200 ohmsin Phen owe we 4 ratio arms); 
built-in @ vanometer 2.5-0-2.5 
PRICE ... €2 10 O Packing bee carr age 7/6. 


SCANNERS RC-94D for SCR-720 Radar 
Equipment, modified for use with Meteor 
Aircraft, complete or components 

Prices and details on application 


NEW AND GUARANTEED VALVES 


50, 
OD3/VRIS6 ine ‘6 
VR105/30 ...... 
C.R. Tube 5CP* sole 
POSTAGE 6d. PER VALVE 

Also available: 3B24;53A: 446A; 532A: 715B; 955 

Klystrons 417A 

yon rg 5329; 5330; QK59; 

QK6!; QK62. 


BD-71 (6-line) and BD-72 (12-line) American Telephone Switchboards; 
UC 10-line British Telephone Switchboards and spares, including 
EE-8 American Field Telephones and large 


P.O. Type 201 Plugs; 
assortment of spares. 


COLLINS TCS Transmitting and Receiving Installations, 
Crystal Controlled or VFO operation; 
Large Selection of Amphenol and Cannon Plugs. 


12me/s.. 
of spares. 


1.5 to 
large assortment 


RADIO COMPASS EQUIPMENT SCR-269G and ARN-7; 
complete installations & all component parts, incl. Inverters MGI49F 

ARC-! 10-channel CRYSTAL CONTROLLED VHF AIRCRAFT 
TRANSMITTER RECEIVERS. 

VHF AIRCRAFT TRANSMITTING AND RECEIVING IN- 
STALLATIONS, Crystal Controlled: 4-channel 
channel (TR-1936) and 44-channel automatically tuned; all complete 
with mounting racks, aerials, 
microphone, A.R.B. released. 


(TRI520); 10- 


plugs and Headgear assembly with 


Please write for further details of the above equipment and for 
Complete Catalogues of Radio/Aircraft and Test Equipment to: 


Z & I AERO SERVICES LTD. 
14, South Wharf Road, London, W.2 


Telephone: AMBassador 0151/2 


We are always buying American Test, Aircraft and Radio Equipment such as: 


BC-221, 


BC-312, BC-342, BC-348, ARC-I, 


ARC-3, ART-13, ARN-6, ARN-7, etc. 


specia.i 


pop 
Tad 


the t 
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Wireless World Classified Advertisements 


Rate 7/- for 2 lines or less and 3/6 for every additiona! 
line or part thereof, average lines 6 words. Numbers 
2 words plus 1/-. (Address replies: Box 0000 c/o ‘‘ Wireless 
World’ Dorset House, Stamford St., London, S.E.1.) Trade 
discount details available on application. Press Day April 
1958 issue, Thursday, February 27th. 
accepted for errors, 


WARNING 


Readers are warned that Government surplus 
components and valves which may be offered 
for sale through our displayed or classified 
columns carry no manufacturers’ guarantee: 
Many of these items will have been designed 
for special purposes making them unsuitable 
for civilian use, or may have deteriorated as a 
result of the conditions under which they have 
been stored. We cannot undertake to deal with 
any complaints regarding any such items pur- 
chased. 


No responsivility | 


NEW RECEIVERS AND AMPLIFIERS 
HIRLEY LABORATORIES, Ltd., 3, Prospect 
P.ace, Worthing, Sussex Tel. 30536. 
THE TWA/1515 stereoscnic tape recora.ng and 
replay amplifier, serarate meter monitorng on 
recor’ and.piaybackx on both channels, l3watts 


O/P each channel, 96gns, TWA/15 tape _record- 
ing and reproducing amplifier, l3watts O/P, for 
Wearite and Couaro decks, 45gns; TW/PA 
recoraing and repiay pre-amplifier, 30gns; both 


with valve voltmeter monitor.ng; type SB/1-15E 


high-fidelity amplifier exceptionally wide tone- 
contro! system, 4Omv sensitivity, 20gns; with 
two inputs and 3-position gram filter, 22gns; 
specia.ized amplifiers tor the musical and 
scientific industries including the Mullard 
20wat 10095 
R20 transistor kits are best.—See Radio 
Exchange advertisement on page 179 or 
send 2/- for data, circuits and price list to 
Radio Exchange Co., 27, Harpur St., Bedford. 
.7669 

I-FI at low cost; our AM/FM R/G chassis 
and feeders are grand performers at 


highly competitive prices; 


we particularly em- 
hasize our 


Model A/F834, and 8 valve 3 wave- 


and 4 watt yee with gram switching, 
also Model A/73 AM/FM feeder, trade enquiries 
invited.—Bayly Bros., 46, Pavilion Drive, Leigh- 
on-Sea, Essex. (7551 


RECEIVERS AND AMPLIFIERS— 
SURPLUS AND SECONDHAND 


I-FI leak TL/10 amplifier and pre-ampli 
fier, as new, unused present, cost £28/7; 
£23.—Box 3834 (7668 
RO Rx’s and coils in stock, also AR88, 
BC348R, CR100, etc.—Requirements please 
toR. 2. ow -I. 34. Grove a ‘ee 
London, E.11. 0053 
X R.A.F. 


G.E.C. airfield amplifier equip: nent 
incorporating five 175W_ individu gene 
plete with valves, and offered on a _ fully 
power packs; distribution and test panels; com- 
lete with valves. and offered on a fully tested 
asis; £150 ex-WwoOrKs. 
GEORGE COHEN SONS & CO., LTD.. Woo 
Lane, London, W.12. Tel.: Shepherds Bush 2070 
and Stanningley, Nr. Leeds. Tel. Pudsey 2241. | 
vod 


TEST EQUIPMENT—SURPLUS AND 
SECONDHAND 
vo 
good condition 
IGNAL 
meters, 
multi-rang 
invited. 
rove 


electronic testmeter, as new, 
Box 4137. 
generators, oscilloscopes, output 
valve vo.tmeters, trequency meiers, 
e meters iu stocx; your =p ee are 
Requirements to R. T. 4 Sage 
Green Rd., London, is fi. ter 4986 


TEST EQUIPMENT WANTED 
ANTED, Weston Eng. or U.S.A. E772, 
faulty complete meter or movement.— 
{7701 


BC211, 
[7703 


Box 4126 


NEW COMPONENTS 
RYSTAL microphone inserts (Cosmocord 
mic 6/4); guaranteed newly made and 
boxed; 15/6 post free.—Radio-Aids, Ltd., 29. 
Market St., Watford, Herts. {0 170 
COMPONENTS—SURPLUS AND 
ScCONDAAND 


AMAZING offer by Waltons of Wolverhamp- 
ton 


12 DIFFERENT relays of U.S.A. and English 
manufacture for 37/6 and 2/6 post and packing; 
large pyremene enables us to make this unique 


offer! Each parcel of 12 includes some or all 
of the following types: Post Office, miniature, 
Super sensitive, high speed, light and heavy 
duty, etc, etc.; we cannot. select individual 
uypes nor repeat, once existing stocks are 
cleared; send no 


WALTONS WIRELESS STORES, 46-48, Stet 
ford St., Wolverha i 
OUTHERN RADIO PSUPPLY, Ltd., 11 {Stele 
Newport St.. London. W.C.2. See our dis- 
Played advertisement page 186. 
LIST is ready that will 
pop; send your billhead, 
the trade and export.—A.W F., 
Sackville St., Bradford, 


make your eyes 
we only supply 
Dept. WW, 10, 

0131 
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CLEVER STICKS? 


no! 


clever hands... 
and clever brains 


keep Partridge transformers in 
the lead. The finest possible 
materials, constant research 
and development ensure that, 
almost inevitably, in any am- 
plifier specification, the words 
“Partridge Transformer 
c ded” will 3 


Ld 


re- 


PARTRIDGE 


| ECONOMICAL DESIGN 
MEANS PRICE REDUCTION 
OVER TRANSFORMERS WITH 

| LESS EXACTING SPECIFICATION 


P5000 Series 95/- 


|20 WATT MODEL 


@ A range of truly “ high ” fidelity ourput 
transformers especialiy suited to the 
well-known Osram and Mullard Am- 
plifier designs. The primaries are 
aapee for ultra-linear connection at 

43%, and on certain models at 20% it 
gives optimum performance at various 
power levels up to 50 watts for operation 
with such valves as KT88. KT66 
EL34, N.709 EL84, etc. 

@ The series includes a mains transformer 
of similar styling with specification to 
suit the Mullard 5-10 and Osram 912 
amplifiers. 


| Write for full details of these and 
other specified transformers. 


PARTRIDGE 


TRANSFORMERS LTD 


TOLWORTH SURREY 
Phone: ELMbridge 6737/8 


| fidelity 


| * Addatape,” 


| radio: 


Componente rt at AND 
SECONDHAND 
OLLARO 3-speed Ortho auto unit, Leak 
TL12 with pre-amp and Chapman v.h.f. 
unit, Axiom 150 speaker, will separate. —Ogers 


to Poste, 112, The Avenue, E.4. 

1 et ne at low prices, fully guaranteed, 
in Resolver No. 5 (AP 10861), 50v. 

50c/s, unused each in tin, 35/-, post 2/1; 


large stocks of these and other types.—P. 
Crawshay, 94, Pixmore Way, tchworth, 
Herts. Tel. 1851. [0087 
[ELUSTRATED Catalogue No. 13 containing 
over 450 items of Government > and 
model radio control equipment, 2/2, refunded 
on purchase of goods, 26 overseas sea mail.— 
Arthur Sallis Radio Control. Ltd., Department 
W.W., 93, North Rd., Brighton. [0193 
fe tubes £1, including carriage!!! This 
ridiculous _ price owing to slight screen 
burns, but giving perfect picture!! Ideal f 
stand-by or for eens: 14in and 17in rec- 
tangular.—Duke 621-3, Romford Rd., 
Manor Park, E.12. Tel. "If. 6061-3 (7608 
(CATHODE ray tubes used but in good working 
order with three months’ written guarantee, 
12in to 17in Mazda, Muiard and equivalent 
types only at £4/10 each plus 12/6 for car- 
riage and insurance: enquiries and orders to 
BHP Distributors (London), Ltd., 379, Staines 
Rd., Hounslow, Middx. Tel. Hou. 5144. Our 
terms are C.W.O. or C.O.D [7684 


NEW GRAMOPHONE AND SOUND 
EQUIPMENT 


D= miss the LP tape sale of Sound News 
See under tape recording etc. [0194 
LASGOW.—Recorders bought, sold, ex- 
changed, cameras, etc., exchanged for re- 

corders or vice versa.—Victor Morris, 406. 

Argyle St., Glasgow, C.2. [02 

Cre disc recording mechanisms 
L.P. or standard operation from 30gns.- 

56gns.; also compass tape disc or direct chan- 

— from_50gns.-112gns. 

EMONSTRATIONS can be arranged in Lon- 
don. —For full details write to K.T.S., Ltd., 
‘Coplow,’’ Park -. Braunton, N. Devon 

Callers oM appointment only. 10210 

TAze Recorders, ik gay bg 7 
graph. £87; Brenel 

Wearite, Collaro, Truvox; 

-1.C., AcosS; amplifiers, . 27gns; 

£42; hire purchase facilities availaole; 

pe to disc service.—Lambda Record 

4. mberley Ave., Liverpool. 23. [6884 

Ait m — of tape recorders in stock. Ask 

us about our new high quality, low cost 
can be connected to Simolises 
making a rea] Hi-Fi into 


recording tape. only 32/6. plus Dp. 1/6.— 
Kingsley & Co. ». 152. Tottenham 

Court Rd., London. W.1. Euston 6500. [7560 
APE recorders tor home pa industry; 


Brenell, 53gns; Ferrograph recorders a 
79gns; Leevers-Rich from £450 accordin 
specification; Standard and L.P. tapes: hich 
quality mics, * Cadenza”’ Reslo. etc.; eR . 
tuners, etc.; tape/ disc and complete recording 
service.—" Eroica ’’ Sound Recording Services 
(1949), 31, Peel St.. Eccles, Manchester Eccles 
1624. Director: Thurlow’ Smith, -M. 

10122 
onaneeeet AND SOUND eae ant — 
SURPLUS AND SECONDHAND 
J.R. D5 eo recorder, 
offer; W.W. 1 
ORTEXION 2B 
oe last, 


93m <n 
950-7.—Box 3774. 
tape recorder. 
perfect; £1090 


£75 or 
[7663 
ee 
0.n.0.—Box 
(7686 

_ dise cutter, 
(inspection W 
10232 


DMIRALTY type Robot 78 
needing siight attention; 
Ewell); £28.—Box No. 4120. 
EEVERS-RICH recorder, 
mnt, offers; S.T. & Cariod 4033 micro- 
phones, cost £50, sell £40, mint: i6in trans- 
cription turntable, £10: Celsonic tap2 recorder, 
cost £100 1957, sell £65 with 5.000ft tape 
spools.—Marsh. Little Piace, Moss Delph Lane, 
Aughton. Ormsk.rk, Lancs. {7700 
LEARANCE lines, new Collaro Mk. III tape 
deck, wired complete with preamplifier and 
power amplifier, mike, loudspeaker. ready to fix 
in cabinet, £50: a few only, handsome 4-speed 
record players, =, Ry x two-tone rexine 
carrying case, £16 16: a few only 4-speed record 
players in beautiful panes weet case cases 
may be slichtly marked. 6 16 radio 
chassis, magic eye ne with ane scale, 
loudspeaker and knobs, £22 16: midget record 
players in handsone red rexined See with carry- 


cost £450 August, 


in andle, using B 4-speed 
Saree £10 10: record player amolifiers 24-3 
wa knobs and loudsncake all items 


carriage paid; 


Ltd.. 73, Cricketers Lane. Essex 
fel. 214. 1767! 
TAPE RECORDING. ETC. 

art. to disc, Queensway Recording Studios, 
Queensway. — Bay 499) Recor- 

ders a R and for hir (7421 
AVE your tape cet transferred to 
ates: quick service.—Supertone Raitio. a 
King St., W.3. Acorn 2594. 10196 
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SOUTHERN RADIO’S 
SPECIAL OFFER of 


TRANSMITTER - RECEIVERS 
Type 38 Mk. Il (WALKIE TALKIE) 


A recent direct Large Purchase of this well-known 
Tx-R enables us to make this 
VERY SPECIAL OFFER 


TRANSMITTER-RECEIVER. Type ‘‘38"’ Mk Il 
complete in Metal Carrying Case. 9 x 63in. x 4in. 
Weight 6lbs. Frequency 7.3 to9 Mes. Five valves 
oo post paid. 


owing 
demand 
they are 
not tested 
by us and 
carry no 
guarantee, 
meyer 

rove 
SERVICE- 
ATTACHMENTS 


“38"" Trans- 


Type 
receivers. ALL BRAND NEW: Tht. ea. 15/6; 
Throat Microphones 4/6; Junction Boxes 2/6; 


for 


Aerials, No. | 2/6, No. 2, 3; bags 4/-; 

Haversacks 5/-; Valves—A.R.P.12 4/6, A.T.P.4, 

3/6; Set ¢ FIVE VALVES 19/- the set. 

OFFER No. 2: 
eee teeter * * 38,"" as above, com- 
plete with set of external attachments, 42/6, 
post paid. 

OFFER No. 3: 
Transmitter-Receiver ‘38°’ Mk. tl. Brand 
New with complete set of external attach- 
ments and complete set of spares including 
a Haversacks and Valves, 57/6, post 


SOUTHERN RADIO SUPPLY LTD 
11 LITTLE NEWPORT STREET 
LONDON, W.C.2. GERrard 6653 


@ AERIAL EQUIPMENT. Poles, Masts, 


Dipples, Yagi, Microwave arrays. Whips, 
12in. Whips to 90ft. Masts. 
@ CABINETS AND RACKS. 36in. to 


96in. high, standard 19in. wide. 
@ CONDENSERS up to 10,000 mfd. and 
50 kV. 


@ FUSES. Cartridge and E.S. 
amps. 

@ INSULATORS. 80 different patterns. 
LOUDSPEAKERS 3in. dia. to 50 watt 

heatre Systems. 

@ METERS. 2in. to !2in. dia. 120 different 

types. 

@ POWER SUPPLIES. Generators, 

Rectifiers, Vibrators, Inverters, Dynamotors 

from 2 volts 100 amps. to 36,000 v. 4 amp. 

@ RECEIVERS. 80 types available from 

15 ke/s. to 600 me/s. including portable, D.F., 

Table Rack and Pedestal. 

@ TEST GEAR, American, over |00 different 

types, Meters, Calibrators, Signal Generators, 

etc. 


TELEPHONE AND TELEGRAPH 
QUIPMENT. Single- and multi-channel 
apparatus, filters, switchboards, power 
supplies, perforators, printers. 


@ TRANSFORMERS Audio and Power, 
200 types from 2 volts to 18,000 volts and 
up to 15 kVA. 


@ TRANSMITTERS, 60 different types 
from UF-| Handie Talkie to G-50, 2,500 watts. 


FULL LISTS AVAILABLE 


Send your requirements. All packing and shipping 
facilities. 


ORGANFORD, DORSET 
Telephone: LYCHETT MINSTER 212 


& amp. to 


TAPE RECORDING. ETC. 
ENDEZVOUS RECORDS offer comprehen- 
sive 78/LP tape to disc recording facilities. 

—Leafiet_ from 19 Blackfriars St., Man- 
chester, 3. [7402 


Ov special supply of factory fresh LP tapes 
has arrived 1,800ft on 7in reels, 37/6: 
orders in strict rotation; s.a.e—Sound News, 
59, Bryanston St., W.1. [0199 

APE %, sine pocording, —L.P. (30 mins.). 

27/6; S, 13/6, 48-hour service, 5.a.e. 
leaflet i HY Little Place, Moss Delph Lane, 


Aughton, Ormskirk, Lancs. Aug. 3102. [7369 
SE Britain's oldest full-time taperdisc 
transfer service for LPs and Mark 78s 


(still 1952 rates).—Sound News Productions. 59 
Bryanston St., London. W.1. b. 00 “see 


VALVES WANTED 
LL types of valves British or American, 
-fansmitting and receiving; keenest cash 
prices paid. What have you to offer?—Write 
or call we Bros., 9a, Diana Place, Euston 
Rd, N.W {6985 


ain EXCHANGE, ETC. 
UTOMATIC voltage regulators W.1698, Ad- 
miralty pattern required.—Box 3616. ‘(7647 
ANTED, scrap aircraft plugs: cash by re- 
turn.—La-Posta, Watchmaker, Camborne, 
Cornwall. [7651 
EW or second-hand model 3A 
graph tape recorder.—Gillett, 
Middleton-on-Sea, Sussex 
VALVES (new), tape recorders, 
ment, any quantity.—Sta 
Spon Lane, West Bromwich, Staffs. 


NH_Ferro- 
** Cedars,’’ 
(7689 
test equip- 
Willetts.” 43, 
Tel. Wes. 
(7079 
rANTED, HRO coils, Rxs., etc., ae 
BS348s, S27s, etc. —Details to R. T. & I 
alge Grove Green Rd., London, Fil. 


|B pa required, scrap platinum wire, 
contacts, etc.; spot cash for any quantity; 
£24 per oz troy. —The Scientific a Co., 50, 
Old Brompton Rd., London, S.W (7667 

tape, 


ANTED for cash!— Tape recorders, 


Gout Rd., London, W.1. Euston 6500. 


D, transmitter T.59, transreceivers 

ATR 150, 1934, 1935, 1936, 1937; receivers 

BC.312 and type 100, P.S.U. type 381; dyna- 
motors DM.21 and DM28. 

GILFILLAN, 7, High St., Worthing. Tel. pra 


BETTER cash offer awaits you for your 
brand new surplus; valves, components, 
speakers and test instruments, -etc.—R.H.S., 
Dept. W, 155, Swan Arcade, Bradford, 1. 
[0190 

ASH on the spot for second-hand tape 
recorders, amplifiers and Hi-Fi equipment, 
-., 5 ak paid.—Sound Tape Vision (Dept. 
w.w 71, Praed St., London, W.2. Padding: 


ton 38 07. 
RGENTLY wanted, manuals or instruction 
books, data, etc., on American or British 
Army, Navy or Air Force radio and _ electrical 
equipment. nee 93, Wardour «ec Wel. 
Gerrard 2 (7508 
E.T.4336 


ANTED, BC610 ages no 
transmitters, BC3 receivers, BC221 
frequency meters and spare, parts for all above; 
best cash prices. oes A. Radio, Beavor Lane, 
Hammersmith, W.6 [0079 
Woe. good “quality communication RYS 
tape recorders, test equipment, domestic 
radios, record = oe valves, 
ponents, etc., est —Call, 
| "phone Ger. 4638, Miller's Radio, 38a, Newport 
| Court, Leicester Sq., W.C.2. [7074 


REPAIRS AND SERVICE 
| AINS transformers rewound, new trans- 
formers to any specification. 
MOTOR rewinds and complete overhauls: first- 
| class workmanship; fully guaranteed. 
F.M. ELECTRIC Co:, Ltd., Potters Bldgs., 


Warser Gate, Nottingham. Est. 1917. Tel. eins 


Ro as oni all types of transformers rewound 
as nee or new types supplied to your 
cificatior 
MA NUFACTURERS of the ‘‘ Meltronic Series ’ 
of quality transformers and _ chokes. 
MELTON ELECTRONICS, LTD., 
St., Poole, Dorset. Tel. Poole 2044-5. 


SE Jefco coil winder, cheapest machine on 


the market.—Details, 170, London Rd., 
Southend-on-Sea. [0174 
AINS transformers, E.H.T.s. chokes, field 


coils. etc., promptiy and efficiently re- 

wound or manufactured to any specification; 12 
months’ guarantee 

LADBROKE REWIND SERVICE Ltd.. %29a, 

London, N.W.10. Tel. 2 | 

0222 


E have in stock 1,000s and 1,000s of ser- 

vice sheets for sale or hire; these are the 

actual ones used by the trade; please send 
‘oy 


Harrow Rd., 
0914. 


s.a.e. with enquiries.—M. Wykebeck 
Gardens, Leeds, 9 {1208 
| D: C. BOULTON for repairs to any loud- 
| speaker: specialists on heavy and P.A 

types; cone assemblies, field coils, repair acces- 
sories; pressure units, micro hones; trans- 
formers rewound and to specifications; motor 
rewinds. —1 Thornton Rd., Bradford, 1. 
Tel. 22838. (0171 


42, Towngate | 
[7515 | 


Ee cocccccccces 


SOUTHERN RADIO’S 
WIRELESS BARGAINS 


TRANSMITTER-RECEIVERS. Type 38 Mk. Il 
Walkie Talkie. 

@ See Special Offer Opposite @ 
TRANSRECEIVERS. Type ‘‘18"* Mark Ill. Two 
Units (Receiver and Sender). Six Valves, Micro. 
ammeter, etc. in Metal Case. Untested, without 
guarantee but COMPLETE €2/18/6. 
ATTACHMENTS for ‘‘18"' Transreceivers. ALL 
BRAND NEW. Headphones 15/6; Hand Micro. 
phone 12/6; Aerials A Set of 6 Valves 30). 
RECEIVERS R.109. S.W. Receiver in Case, eight 
valves. Speaker and pet vib. Pack. Untested, no 
guarantee but COMPLETE €2/18/6. 
RESISTANCES. 100 Assorted useful values, 
New wire end 12/6. 

CONDENSERS. 100Ad. Mica; Tubular; etc. 15/., 
BOMBSIGHT COMPUTERS. Ex-R.AF. 
NEW. Hundreds of Components, Gears, etc, 
Ideal for Experimenters €3. 

LUFBRA HOLE CUTTERS. Adjustable jin, 
to 34in. For Metal, Plastic, etc. 7/-. 
QUARTZ CRYSTALS. Types F.T.241 and 
F.T.243. 2-Pin. 4in. Spacing. Frequencies between 
5,675 kes. and 8,650 kes. (F.1T.243). 20Mcs. and 38.8 


Mcs. + T.241. 54th tae A 4/- each. ALL 
BRAND NEW. TWELVE ASSORTED pe 
STALS Pass Holders for both types I/- each. 


Customers ordering 12 crystals can be supplied 
with lists of Frequencies available for their choice. 
MORSE TAPPERS. Standard type 3/6; Extra 
Heavy on Base 5/6; Midget 2/9. 

TRANSPARENT MAP CASES. Plastic 
I4in. x 102in. Ideal for Maps, Display, etc. 5/6, 
— AERIALS. Ex-U.S.A. Reflector Type 


4/6. 

STAR IDENTIFIERS. Type | A-N Covers both 
Hemispheres 5/6. 

CONTACTOR TIME SWITCHES. 2 impulses 
per sec. in case 11/6, 


Post or carr. extra. Full list Radio, Books, etc., 3d. 


SOUTHERN RADIO SUPPLY LTD 
1) LITTLE NEWPORT STREET, 
LONDON, W.C.2. GERrard 6653 


~ HANNEY 


offers 
Components for 


/OSRAM 912 PLUS AMPLIFIER 
| OSRAM 912 PASSIVE UNIT 
OSRAM 912 PRE-AMPLIFIER 
OSRAM F.M. PLUS TUNER 
| MULLARD ‘‘ TAPE ’’ AMPLIFIERS 
MULLARD 510 AMPLIFIER 


MULLARD 510 ‘“‘A” PRE-AMPLI- 
FIER 


|MULLARD 510 
| FIER 


/MULLARD 3/3 AMPLIFIER 
MULLARD F.M. TUNER UNIT 
| TRANSISTORS AND COMPONENTS 


| DENCO MAXI-Q F.M. TUNER 
| UNIT | 


““B’’ PRE-AMPLI- 


| Manuals Available ; 
912 PLUS AMPLIFIER—4/-; OSRAM F.M. | 
|; PLUS TUNER—2/6; MULLARD- HIGH 
QUALITY AMPLIFIER MANUAL (contains 
F.M. details) —3/6 ; DENCO F.M. TUNER—I/6. 
Send 3d. postage, stating lists required. General 
Components list also available. 


_L. F. HANNEY 


77, Lower Bristol Road 
| Bath 


MARCH, 


CABII 


AXIOM No. 


With taper 
£3/4/- depo 
cocina 


1958 | Marci, 1958 
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ee CABINETS & EQUIPMENT 
oa by STAMFORD 
INS eT 

3 Mk. Il 

) 

il. Two 

Micro- 
without 
rs. ALL 

Micro- 
es 30). 
e, eight 
red, no 

values, 
tc. 15)-, 
x-R.ALF, 
rs, etc 

, : d at N Showroom 

. ee 98 ‘WEYMOUTH TERRACE, 
ble Zin (Off Hackney Road) LONDON, E.2. 
Telephone SHO 5003 
Al and GOODMANS AXIOM 
between ENCLOSURES TO 
and 38.8 SPECIFICATION 
h. ALL COMPLETELY FITTED 
> CRY AXIOM No. 1 
: h 015 6 
ie och | sway £38 18 6 
api ten SWAY .. £65 0 0 
r choice. 9 Month TERMS 
6; Extra Deposit Payment 
AXIOM No. 150 
Plastic 10 £3 29 


etc. 5/6, WAY 
tor Type | £517 0 £319 0 


HS ose 
ors bom ENCLOSURES ONLY 
FOR AXIOM 150 

£16 


impulses 


LTD 


Deposit Payment 
FOR AXIOM 150 
ard 6653 270 £114 1 
2-WA 


FOR 2-WAY £1614 6 
etc., 3d. FOR WAY £22 1 0 


14 6 


9 Month TERMS 


@.P.37/2. 
1M FM. ott, 2in. Wide, 3ft. 3in. High, 17}in. oom. £32/-/- or £4/16/- 
HIGH apa and 9 payments “ot £3/5/- 
: 1 
[contains With taper legs in place of record s scum £22/11/6 or 
ER—1/6. £3/4/- deposit and Py payments of £2/6/5. 


Generaj 


EY | 


These cabinets are supplied in Oak, Walnut and 

Mahogany veneers, to shade required. Delivery 12/6 in 

England and Wales. 

Write for Catalogue of Equipment and cabinets for 

SSUIPHERT. RECORDS, SPEAKERS, and PYE 
ae BOX. Satisfaction guaranteed bs money 


Road Correspondence to: 


XUM 


A. L. STAMFORD (Dept. W4) 


2 College Parade, Salusbury Road, London, 
N.W.6. 


WINDING capacity available at very com- 


MISCELLANEOUS 
\WE handle your overfiow storage and dis- | 
tribution North Country.—For de rails | 
| write Box 4122. 


ia. ¢ all ype cabinets, inna, | 
| racks, etc to your own_ specification; 
| capacity available for ¥small milling and cap- 
|stan work up o lin bar 
| PHILPOTT" METAL WORKS, Ltd., Chapman | 
| St., Loughborough. [0208 
yrs means ex-stock; we can supply from | 
00 off the shelf; miniatures 10/6, 
G.T.s aor, Gs 14/- per 100 plus 2/- postage: | 
request our trade list for keen priced valves, 
components, etc.—R.H.S., Dept. W, 155, Swan 
pArcace, Bradford, 1. {0195 


QUALITY TUNERS 


NOTICE | 
HE Trade Marks — out below were 
assigned _ by oy ' (Great Britain) | 
| Limited” of 39-41, New Oxford Street, on: | 
don, W.1, on the 2nd December, 1957, to} 
| Grundig Radio-Werke Gesellschaft mit 
|beschrankter Haftung of mower. Furth, Ger- | 
many, without the ay ag’ Fas the business in | 
|which they were then in 
| REGISTRATION Number “711610, Mark Grun- | 
dig, Goods: radio and television apparatus, 
gramophones, radiogramophones, apparatus for 
|Teproducing. and fees wed — ee 
microphones, gramophone pick-ups, electric 
| relays, electric measuring apparatus and in- |FM6! VHF TUNER £22.1.0 
| struments, valve amplifiers, electric switches 
jand ow included in Class 9 of all the afore- A sensitive high gain VHF Tuner with completely 
| sai 
Se Me tae amt ae. aw Coen silent background. It covers the full 
ig Miss Smith, S: magnetic sound record- : 
ng apparatus and dictating machines International Band Il (88-108 Mc/s) and 
REGIOTRATION Number 734465, Mark Steno- |Incorporates switcher AFC, Cathode Follower 
Sound reprodcing apparatus, but Tot including {oucpu,adiustable output matching, and 
itn & | Cathode Ray tuning. 
ae RATION Number 734466, Mark Sterno- 
matic, Goods: radio and television apparatus, 
gramophones, radiogramophones, apparatus for 
reproducing and recording sound, loudspeakers 
‘microphones, gramophone pickups, electric 
| Telays, electric measuring a and instru- 
|ments, valve amplifiers, ctric switches and 
— included in Class 9 of all the atten 
6 
jx SOUND RECORDING ASSOCIA- 
TION. Details of membership, open to 
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engineering, together with details of the Lon- 
don lecture programme and the Manchester, 
Portsmouth and Cardiff Centres, may be ob- 
| sgined from the Hon. eg peretany. 
H. Bowlepts. A.M.1.E.E., 12, Strongbow Rd 
Eitan s [0031 


PAINTS, CELLULOSE. ere. 
ANL, recognised for many yea as the 
b ten ay nein 9 
rush applied, no ng; ava le by post in 
1/8 pint cans at 3/9 from: G. Miller. AM 44 AM TUNER €19.17.0 
255, Nether St., London, N.3. [0260 i ' : 
AGENTS WANTED A high grade 4 waveband tuner with Variable 
GENTS , wanted for Scotland, Northern Selectivity, Cathode Follower output, adjustable 
Ireland, Durham and. Northumberland, |output matching and Tuning indicator. 
Notts and Derbys, the Midlands; men with mn 
retail connections only: good commission and COVERAGE: 19-50, 51-150, 176-525, 850-2,000 
backing.—A.W.F., Dept WW, 10, Sackville St., |metres. 
|Bradford, Bs [0130 


USINESS Sopen tun TIas 
(FRE ance required to design substitute 

line output transformer for Murphy orl 
| Philips sqneteets, must pave facilities for fa 


Poe =. bw g . — te | oe these tuners can be used with the 

| m 7 = Rg —_. wo ery ng one Al0 Amplifier which has adequate 
to electrical and/or mechanical devices of 

| precision en character, or of a con- |POwer supplies for them. A separate 


24 |Sumer goods ure; adequate capital and |Power Pack (£4.18.0) is however available if 


production facilities are available to develov, |required. The front panels of the tuners match 
and market suitable devices.—Com- 


produce 
munications should be addressed, in the first |that of the A.10. 
instance, to Box 3361. (7589 
CAPACITY AVAILABLE 
petitive rates; quick delivery; multi- ee ee 


|winding, relay winding, layer winding and : : or 
| wave winding: ; also automatic wire cutting, Post this coupon or write for descriptive 


stripping. soldering and tagging of bare and literature and details of Home Trial facilities 
PVC covered lead wires.—Nesco Products Ltd., and Guarantee to Armstrong Wireless & 
2640. Stanwell Rd., Ashford, Middlesex 3585/ Television Co., Ltd., Warlters Road, London, 
SERVICES OFFERED N.7. Tel.: NORth 3213 

ECHNICAL translations, particularly of BLOCK CAPITALS PLEASE 


electronic subject matter, from German 
into English and vice versa executed on a free- 
lance basis: accurate and speedy service.— 
Please write to Bex 4065. (7690 


WORK WANTED 
RANSDUCTORS, magnetic amplifiers and Terre eeEeOCer re rr ereerer iret tet etir tte ttt itt ttt ttt 
automatic control equipment manufactured 
;to customer’s requirements; let us develop and ADDRESS 
Biggs the complete equipment for you: | AODRESS............./cesscesseseesreeeeeeesene 


Able Engineer! MUM ss sandasenbveecccaesencesessunscacbs 
Ferme — me RS I a a ea 
Cle. 3695. 17635 


SITUATIONS VACANT PreeeeE TOC COe Tee eerie Petri erie ir irre 
— or part-time recording engineer (Lon- 
Oe) ONE DONE CI ac cccsecssbesnnanocescsssonnnsosoncnachspebes 
particulars in confidénce to Box 4118. a) se ee ee 
LECTRONIC manufacturers situated in the ; ” 
North of England, LL. -4- non 3735. Demonstrations at our Holloway Show 
ply to San 


rooms from 9 until 6 weekdays and 
man as representative. " Seturdaye. 


4 
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UNIQUE BENDER 


Quickly and Accurately Forms 


ANGLES, CHANNELS, SECTIONS, BOXES, 
LIDS, TRAYS, TANKS, CHASSIS BRACKETS, 
CLAMPS, CLIPS, SHROUDS, eic. 


Invaluable to Research Workers and 
Manufacturers of Chemical, Electronic, 
Radio and Electro-Medical Apparatus. 


NEW! 
The RZ-26 does everything the 


RXX-26 can do. It also makes Trans- 
former, Instrument and other Cases 
in Mild Steel up to 14 s.w.g. 

For easy operation, this tool is fitted 
with Needle Bearings. 

TWO TOOLS for little more than 
the price of ONE 


For 6-page Folder write to:— 


A. A. TOOLS ™ 


197a Whiteacre Rd., Ashton-u-Lyne 


tvery genuin: A.A. tool bears this mark. 


—PRECISION SHEET METALWORK— 


We specialise in manufacturing of 
Chass s in cli meta's, large or small 
quantities to your own specifications 


Vv. W. BEAMISH 


Shardeloes Gara-e, S :ardeloes Rd., New Cross, 
London, 8.E.14. 


Telepiione : TiDeway 4795 


build your own 


TAPE RECORDER 


with the 


‘ASPDEN’ 


tape deck kits 


Two models, 5in. or 7in. spools, two speed, 
twin track, ferroxcube heads, finest motor, 
and complete assembly instructions. 

Compact model 582 kit......... —— Fe 
Standard model 782 kit ......... 
Assembled and tested 30/- extra. 


And the 
RECORD/REPLAY AMPLIFIER KIT, 
24 watt, neon indicator, without valves, 


£5/18/-. 
POWER PACK KIT for above, less valve, 

£2/18/6. 

Carr. extra. 

Mr. R. C. K., of Co. Durham, writes:— 
** Many people who have heard it have been 
staggered that such quality can be obtained 
for such a low price.”’ 
This deck and amplifier is being used in the 
Antarctic by an expedition member. 
Send stamp for full particulars to:— 


Stanley Works, back Clevedon Road, 
Blackpool, Lanes. 


| the installation, 


SITUATIONS VACANT 
OMMONWEALTH OR AUSTRALIA. 


PATENT Office 

EXAMINERS of Paten 
APPLICATIONS are ‘hvited for 
positions as Examiners of Patents, 
£A1,043-£A1,493), in the Australian Patent 
fice to undertake the official scientific, tech- 
nical and legal work in connection with Patent 
App.ications. 

VACANCIES exist for Electronic 
Te.evision or Radar) 
Telephone Engineers, 
Mechanical Engineers. 
APPLICANTS must have an appropriate degree 
or diploma or have achieved a professional 
be e.g., A.M.I.Mech.E., A.M.I.E.E 


E. 
COMMENCING salary will depend on quali- 
fications and experience and will not exceed 
£A1,313 per annum. Advancement beyond 


permanent 


(Computer, 
Engineers or Scientists, 
Organic Chemists and 


Grade 1 | 


£A1,313 is dependent upon passing prescribed | 


Patent Law examinations. Further opportunities 
exist for promotion to Grate 2, Grade 3 and 
Supervising Examiner (£A1,993). 
are in Australian currency and will commence 
from the date of embarkation. 

ALL appointments are for Canberra. A limited 
number of new unfurnished houses are avail- 
able on a rental basis for married appointees. 
and modern guest house accommodation will 
be provided for other successful applicants. 
ASSISTED passages can be arranged by the 
Commonwealth Immigration Authorities in 
London for successful applicants and, if 
married, their wives and dependent children 
APPLICATION form and further particulars 
may be obtained from The Public Service 
Board eres: Australia House. Strand, 
Tondon, W.C.2. 

EARLY app:ication is advised. [7665 


SENIOR Assistant Engineer required by 


TANGANYIKA Government Police Force for 
one tour of 30/36 months in first instance. 
Salary scale (including inducement pay) £1,383 
rising to £1 a year. Gratuity at rate of 
134% of tctal substantive salary drawn. Free 
passages. Liberal leave on full salary. Candi- 
dates, preferably not over 40 years of age. 
must have a wide knowledge of installation. 
running and maintenance of fixed and mobile 
radio communications equipment in the MF. 
HF and categories, the erection and 
maintenance of lattice steel masts and towers, 
running and maintenance of 
low power and diesel generating equipment 
and a good knowledge of line ecuipment with 
teleprinter installation and associated prac- 
tices. Candidates should have several years’ 
experience and training up to degree or H.N. 


standard.—Write to i Crown Agents, 4, Mi li- 
bank, London, S.W. State age, name in 
block letters. full qualifeations and experience 
and quote M2C/41982/V¥V (7687 


URY ST. EDMUNDS Technical Institute 

APPLICATIONS ae dpvited for appointment 
from lst September. as assistant Grade B 
(Salary: £650 £25— 1ST 028) for radio and 
television servicing work to Final C. & G. level: 
industrial experience in radio work is essential 
and teaching experience desirable. 
FORMS of application and further information 
from the Principal Technical Institute, Grove 
Road. Bury St. Edmunds, Suffolk, to whom 
completed forms should be returned as soon = 
possible. [76 


EROPLANE AND ARMAMENT EXPERI- 
MENTAL ESTABLISHMENT, Boscombe 

Down, requires 
SKILLED men to serve 
INSTRUMENT and Electrical C Craftsmen, Radio 
Radar and Electronic Craftsmen for laboratory 
and aircraft installations wor 
AIRFRAME and Engine Fitters, Fitte 
Armourers for a servicing and fitting of 
sperial equipmn 
INSTRUMENT Saakers and Precision Machin- 


for 44-hour os cor week 182/4 
erit lead, or 182/4 plus 38’- merit 
ead according to experience. Prospects of 
re-assessment of rate within three months, 
any increase back-dated 
Merit lead can rise to 70/-. weeks 
paid annual leave. Paid sick leave 
Hostel accommodation available for 

single or unaccompanied applicants. 
APPLY, giving details of anprenticeship and 
experience, to omeaaare en . Ad- 
ministration Officer). A.E.E.. 
Boscombe Down, Amoebury. Wiltshire. [7665 
Linton, 


ATHODEON LABORATORIES, 

Cambridgéshire, 
following appointments:— 
PHYSICIST with practical knowledge of elec- 
tronic circuitry, previous experience with piezo- 
electric materials will be considered of more 
importance than academic qualifications. 

ELECT RONIC engineer with sound knowledge 
of ae theory re juired for important develop- 
ment work, chie on the applications of 
pieso-eiee materials and devices. 
LABORATORY assistant for circuit wiring and 
miscellaneous duties in the electronics section. 
THE successful applicants will be working in 
ideal conditions at our new laboratories and 
have every chance of exercising their initiative 
with new aspects of electronic ees. 
Apply in confidence to The Personnel Manager, 
Cathodeon Crystals, Ltd., Linton, Cambridge- 


shire 
(ONE of the Pye Group of Companies.) 
[7694 


All salaries | 


have vacancies for the 


Fase 2"? 
ETT 
ARGAINS 


TEST SET 1270 (1058). U.8.A. Micro-wave Frequen 

Meters; 375-725 me/s., 3 valves, new less bats., 7/100, 
CR100—brand new; power transformers, 30/-; kit 
of spares, including 15 valves. £3. POWER UNIT, 
801: Input 200/260v. Outputs: 250v. 75mA. and 24y, 
1A. D.O. 204 6.3v. 8A. A.C., New, cased, with plugs, 45/- 
(p.p 3/6). BAND 3, Receiver, new, valved (APW8930), 
15/-; with 50c. power pack; modern version, 60/- 
(rail 8/6). COMMAND RECEIVERS, brand new 
6 valves med. wave (0.52-1.5 me/s.), 97/6; used 
82'6 (post 3/6). Conversion data & circ., to CAR 


RADIO, 1/6. RECEIVERS, battery, 60-230 metres, 
4 valve s/het. 2 volt. New 60/- (p.p. 3/6), LF. STRIP 
873, new. with valves, 42/6. RELAYS, coaxial, 
“F/G” 12 v., 10/-; set 3 plugs, 1/6. RX78, 2.4/ 


13 me/s. with 5 va alves, 100ke/s. Xtal. Good cond., 35/- 

(p.p. 3/6). TEST SETS: 74A with 10 valves, VCR 139a, 
and faulty power pack, fair condition, 4Q/+ (carr. 8/6). 
BC1066 VHF Receiver, valves 2/957, 1/1D8GT, new, 
15/- (p. 3/6). ViBRAPAKS 6v. D.C. to 250v. 80 mA, 
smoothed, cased, 22/6; Mallory oat 2 AL to 250 v. 80 mA., 

synch. 17/6 (post 3/6). RATORS, M allory 
G629C 12 v. 4 pin, 7/6. BRA! ND NEW RLF 26.951. (post 
RF27, good cond., 20/- . DYNAMOTORS (post 3/6); 
y. to 250 v. 65 mA. ‘and 6.3 Vv. 

v. to 250 v. 


/@; 1,000 v. 30 mA., 
7/6. Ril 3 sm. DRIVES “wy type, new 10/6. 
CHOKES. st .F., 10H, 120 mA., Screened, 7/6; 5H. 
200 mA., 4/6. "SWITCHES, wafer, 1 p 6w 5b, 2/6; 
1 p llw 2b, 6p 2w 4b 3/6. Stud type, Muirhead 
1P24W2B, 7/6. TEST METERS. New, 4 x 4 x 2}in. 
Read 1.5 and 3 v., 60 mA. and 5kQ. 12/6. 18347 
contains 10 mA Sin. meter, res. etc., 8/6. T8350 
with 1 mA. 3}in. meter, valve TP25, etc., - 
METERS, contain 2 “oo micro-amp movements 
and 2 neons, new 7/6. MOTORS, enclosed, rE x on 
dia., D.E. jin. spindle, 200/250 v. 
Intermittent, 12/6 (post 3/-). BULGIN INDICATOR 
LAMPHOLDERS 1/9. HEAD SETS, bal. arm. 
LR and magnetic throat mic, 10/6. 


SET 281: 600/1,200 mes. with 50 c. power pack, 
47 (rail 5/6). B.F, UNIT with 2/EF91, 1/EF93 
motor tuned (R.A.F r 

(p.p. 3/6). . i 

puts D.C, 150v., 16m A. and 6.3 v., 0. 75 A. AC, 
5/- (p.p. 3/6 

LIST AND QUIRIES: 8.A.E. please! Terms, 


r IN 
C.W.O. Postage extra. Immediate gearacate: 


Callers and Post: W. A. BENSON (W.W.) 
13¢ Rathbone Roaj, Liverpool 15 SEF 6853 
Callers: SUPERADIO (W’chapel) LTD. 
116 Whitechare', Liverrool, 2. ROY 1130 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET TUBE, STRIP. WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Smali. List on Application. 
H. ROLLET & Go. Ltd. 

6 Chesham Place, S.W.1. SLOane 3463 


ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS 


ODDIE FASTENERS 


Pat. 507249 


THE FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 


SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO_ SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 


Illustrated brochure and other information 
will gladly be sent on request. 
DEPT. ‘*W.W.” 


Oddie, Bradbury &Cull Ltd., Southampton 


Tel.: 55883 Cables: Fasteners, Southampton 


XUM 


nation } 


ampton 
hampton 
needa 


XUM 
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SITUATIONS VACANT 
SPECIAL’ erER O SSISTANTS (Scientific); pensionable posts: 


DYNAMO EXPLODER Mk Il 


For detonating 
explosive 
charges. A 
must for 
mining, 
demolition, 
road build- 
ing and 
construc- 
tion opera- 
tions. May also 
be adapted as 
photo-flash gen- 
erator. Operated by hand generator giving 
1,800 volts d.c. across o/p. terminals. 


In hide leather case Our £3,19.6 each. 
(Usua! price 17 gns.) Prise P. & P. S/-. 


AERIAL MASTS 


R.A.F. TYPE 50 


36ft. HIGH 


Kits comprise—9 2in. dia. Tubular 
Steel (Copper Plated) Sections of 4ft. 
Pickets 


length, top-section and base 
Guys and Fittings. 

can purchase this nor- 
mally expensive MAST for a 
fraction of its cost, i.e., 


£8 .10.0 ONLY 
(arr. 15/8). 

Please add £1 for (returnable) 
wooden carrying case. 

The MAST is particularly suit- 
able to take aerials for Tx., 
Rx., F.M. and T.V. (especially 
COMMERCIAL), and has many 
other uses. Extra 4ft. sections 
can be supplied at 11/6 per 


section 


U.S.A. 45ft. AERIAL MAST (10 sections 4ft. 
6in. x 2in., guys ete.). This entirely new aad complete act in 
canvas carrying bag 10/- each, carr. 17/6 or 2 
sets with additional low and high frequency antenna 


£30 pair. Carr. extra 


ARMY TYPE 32FT. MASTS similar to above 
but 10 lin. screw-sections, suitable for per- 
manent lightweight installation. Kit in canvas 
bag, £5/10/-, carriage 12/6. 


TELEPHONE SETS 
IN ATTRACTIVE BAKELITE CASE 
BRAND NEW EX-GOVT. “F” TYPE 


Ideal between 2 or 
more positions up to 
STORE, 


five miles. 


and HOUSE. 2 sets in individual 
carrying cases, complete with long 
life batteries, bells, ringer and 
100ft. telephone cable. 


£7.10.0 ePa", 


Carr. (G.B.) 9/6. 
D3 STRANDED TELEPHONE CABLE, NEW, | 


mile drum, 85/-, carr. 17/6 
TRUVOX 
and TANNOY 


LOUD 


HAILERS 


EX-GOVT. 
Impedance 742 
Handling cap. 8 watts 
price 25/-, post 3/6. 
45/- pair carr. paid. 


TELEPRINTER EQUIPMENT-Brand New 
Creed Automatic Transmitter No. 6S4/N. 
Rect. Units 26B. |-P | 10/230 v. O-P, 80 +80 v. 
Telegraph Relays 299 AN 

Creed Keyboard 7M. 3 Bank 5 Unit with 
answer-back unit. 

7B Carriage Unit, stand. friction feed $1813. 
Also comprehensive range of spares. 


Quantity and Export enquiries are invited for a 
above items, also other Electronic Component 
parts. 


HATTER & DAVIS (RELAYS) LTD. 


126, KENSAL ROAD, LONDON, W.10 LADbroke 0666 


| tronics, 


| 


‘T 


| and 
| interested 


age = least 17% — under 26 (unless 
special] rienced on 


-58. 
APPRO Ri TE egucetional or technical quali- 
fications and at least y 4 fal relevant ex- 


perience in one of the 
Hf Engineering and physical sciences 
(ii) Chemistry, bio-chemistry and metal- 
(iit) Biolog ical sciences 
(iv) General (including geology, _atocneions. 
general work ranging over two 
groups (i) to (iii) and hig nly “suilied 
work in laboratory crafts such as glass- 


blowing). 
STARTING pay from £340 (minimum at 18) 
~4 £530 (women £504) at 25. Men’s maximum 
to 90. Women’s pay equal by 1961. 
Op es, for promotion and | a further 
education. Five-day week, genera 
WRITE Civil Service Commiss‘on, 38; Old Bur- 
lington St., London, W.1, for application form 
quoting No. S 59/58 [7698 
HE GENERAL SBCTRIC Co., Ltd., Radio 
and Television Works, Spon St., Coventry— 
og b nrrnad and Junior Electronic Develop- 
ngine 
APPLICANTS for these posts should have ex- 
perience of Military Electronic Equipment and 
preference will be given to those with quali- 
fications in Electrical pastneering. 
THOSE interested in these posts are invited to 
write in confidence to the Personnel manage. 


ROGRESSIVE job for young technical writer 
(25-35), qualified in electricity and elec- 
sound knowledge of TV-radio_cir- 
cuitry, pleasing personality.—Box 4005. [7685 

ELEPHONE Mechanic’Engineer, first class, 

required large firm engineers, 12 months’ 
services overseas; excellent opportunity; write 
age, experience.—Box 3585. [7638 


engineers required; must drive; excel- 


broke Grove, W.10. Tel. Bay. 1947. 
eS a required, fully conversant with all 
es of transformer manufacture for the 
radio and electrical industry.—Apply to Haddon 
Transformers, Ltd., Masons Ave., Wealdstone, 
Middlesex. {7537 
ECHNICAL writers and technical illustrators 
required by Decca Radar, d.; applicants 
should have good knowledge of both Radio and 
Radar rinciples. — apply: 61, Webber 
Street, London, [7672 


LEVISION Bas “and field engineers re- 


bonus for suitable 
applicants; 5l)-day week.—Box 2781 (0251 

ELEVISION engineer required for Cardiff, 

large business with every main agency, must 
have full experience on all makes: good accom- 
modation available for suitable applicant, salary 

0 p.a.—Full particulars to Box 3699. [7653 
V Engineers required from lst March, wages 
no object to fully qualified persons; non 
contributory superannuation.— H. Television 
Development Co., 4, London Road, Brom- 
ley. Kent. Ravensbourne 0143. {7671 


HE Research Lebonsnerie of the General 
Electric Co., Ltd., North Wembley, Middle- 
sex, have several vacancies for technical assis- 
tants.—Please apply in writing to the staff 
Manager (Ref. B 172). giving full details of 
experience, pW vB and age. [7692 
IRCUIT Development Engineer, domestic 
radio and television; apply giving details 

of experience, qualifications and salary re- 
quired to Chi Engineer, Raymond Electric 
Ltd., Brent Crescent, London. N.W.10. Tel. 
E.gar 6687. (7662 
XPANDING Electronics Laboratory seeks 
development engineers with wide experi- 
ence of audio amplifiers, H.N.C. or equivalent, 
pleasant working conditions.—Pamphonic Re- 
producers, Ltd., Dalston Gdns., Stanmore. 
4014. (7549 


Middx. Wor. 


ELEVISION service manager required to take 
complete charge of department, large staff, 
must be technical and preferably have held a 
similar Position, salary £850 free 


writing, giving 
ence to Victor Freed (Cardiff), 
St., Cardiff. 7652 


ELEVISION transmission equipment: senior 
development engineers required to augment 

a team engaged on television cameras and allied 
equipment, good salary, superannuation scheme 
pleasant working conditions, canteen, sports and 
social club.—Apply Chief Engineer, Peto Scott 
Electrical Instruments, Ltd., Addlestone Rd., 
Weybridge, Surrey. [7656 
BE ScTRONIC Development Engineers.—A 
Midlands manufacturer has vacancies for 
first-class development engineers for work on 
domestic television: nt a, pretesred 
minimum qualification jose 
should write. giving f fail account 
of experience and qualifications, to the Per- 
sonnel Manager (Ref. EDE). Box 3775. [7664 
VERSEAS.—Oil exploration company with 
world wide seismic parties offers permanent 
career to electronic technicians; main‘aining 
and operating field equipment: men prepared 
to accept responsibility and to live in camp 
conditions; academic qualifications to H.N.C. 
or equivalent or t genuine precios! experience to 
this standard: ral home leave.— Pigs 


Ltd., 


——GILSON—— 


15 and 30W U.L. OUTPUT 


TRANSFORMERS 


Designed in 1956 these transformers antici- 
pated future trends and we are confident 
they will meet the requirements of the most 
discerning amplifier engineer for a long time 
to come. 


15-WATT TYPE Ref. WO 892 


go 4 Inductance 290 H. Leakage Inductance 
to S 28 mH. Leakage Inductance 4P to 4$P 
So mH. Wide frequency range at full power. 
3.7, 7 and IS ohms secondaries. 43% tapped 
primary. 
This transformer is particularly suitable for the 
| Osram 912 and Mullard 510 distributed load 
amplifiers. 


List Price £3.2.6 


30-WATT TYPE Ref. WO 866 


Primary Inductance > 250 H. Leakage Inductance 
<4 mH. Wide Frequency range at full power. 
H.F. response level to > 80K ~~. 7K/4x"97 or 4x3°7 
ohms. 43% pri. taps for E.L. 34’s, KT66’s or 807’s 


List Price £5.12.6 


Please write for information leaflets on the above. 


R. F. GILSON LTD. wits, 


lia 8T. GEORGE’S RD., WIMBLEDON, 8.W.19 


Makers of HEAVY DUTY MAINS, NEON and 
FLUORESCENT LIGHTING TRANSFORMERS 
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YOUR 
BEST 
SOUND 
CHOICE 


What better time to come to Duode owner- 
ship than now? Many, many people who have 
already chosen Duode sound, often after long 
search and much hard experience, would 
answer with a very firm “‘ long ago’’’! A lot 
of them write to tell us so, because they find 
so much joy and delight in Duode quality 
that they regret the time and money lost 
before. 

There’s no mystery about this Duode sup- 
remacy. It springs from the unique dual drive, 
built-in crossover, feedback, fabric cone with 
graded compliance, and individual care given 
to every unit. The result—wide range, 
crystal clarity, NATURALNESS. 

For that is Duode achievement—giving you 
the truth; the better the gear you use to feed 
a Duode, the more obvious its mastery of 
good sound becomes. 


WRITE TODAY FOR DETAILS OF THE 
NEW 12B-C. 


DUODE LTD. 


cio THE GRAMOPHONE 
71 Greek Street, London, W.! 


OSCILLOSCOPE 


(MINIATURE TYPE—1” C.R.T.) 
Supplied in kit form complete 
with full instructional notes 
for radio & T/V servicing. 
Operates from power 
supply of most AC 
domestic radio receiver 
equipment or from power unit 
supplied as an extra, 


Cash £10 (inc. post/pkg.) or 30/- down 
and 9 monthly payments of £1 
(Total Price £10.10.0.) | 
(Power unit, if required, £3 extra) 


Order now or send for further details to:— 
E.M.1. INSTITUTES, Dept. $.C.127, London, W.4 


1C.82 


CABINETS 


Goodmans, G.E.C., 
Wharfedale, Jensen 


STANDARD BASS 
REFLEX CABINETS 
Walnut, Mahogany and 
Oak, as illustrated 
(34” high) 
12” Speaker Model 


10” Speaker Model 
8” Speaker Model 
£9.0.0 
Open till 5.30 
Saturdays. 


A. DAVIES & CO. (Cabinet Makers) 


3 Parkhill Place, off Parkhill Road, London, | 
GULLIVER 5775 


Ww. 


SITUATIONS VACANT 
LECTRICAL (electronic) development 
engineer, age 23-30 years; minimum quali- 
fication H.N.C. or C, & G, Certificates; per- 
manent, pensionable appointment after trial 
eriod; based in City of London.—Please write 
n strict confidence, giving full particulars of 
education and experience to date, stating age 
and commencing salary expected, to Box ot 


PRODUCTION supervisor/engineer required for 
- small unit making High quality and preci- 
sion wirewound resistors, experience in similar 
field desirable but not essential, must be pro- 
duction minded with drive and initiative to 
meet the needs of an ambitious expansion FED- 
gramme.—Rivlin Instruments, Ltd., Doman Rd., 
Yorktown Industrial Estate, Camberley, One. 
Tel. Camberley 2507/8. [7659 

KYWAYS, Ltd., require experienced radio 

mechanics at Stansted Airport for em- 
ployment in workshops and on maintenance 
of engines in aircraft; applicants must _ be 
fully experienced, particularly in workshop 
practice; good rates of pay and conditions of 
service.—Apply with full details to Personnel 
Manager, Skyways, Ltd., Stansted Airport, 
Essex. P7596 

NGINEERING opportunity occurs for young 

man on the repairing, testing and mainte- 
mance of teleprinter apparatus; applicants 
should have had training and good workshop 
experience on accurate light engineering work; 
knowledge of electrical or radio work an ad- 
vantage; permanent and pensionable position: 


write giving details of age, experience and wage 
40. (7661 | 


expected to Box 37 
ESIGN engineer required for original de- 
velopment and design work on power mag- 
netic/amplifiers and transformers, H.N.C, or 
equivalent coupled with design experience in 
this field; in Crawley New 


—App 
Gatwick Rd., Crawley, Sussex. 


WELL-KNOWN electro-acoustic engineers 

situated in S.E. London require a supervisor 
for their assembly department, whilst previous 
experience in the manufacture of loudspeakers 
and microphones would be useful, it is more 
important that the applicant should display 
keenness and initiative and also possess the 
ability to control female staff.—Particulars of 
previous experience and wages required to Box 
4079. [7691 


ESIGNER required for 
components firm on North East Coast; 
applicants must have previous design experi- 
ence in this field or in small electrical/ 
mechanical assemblies, the ability to create 
new products and an squrouation of economic 
production methods and tool design; age 35- 
45; this is a permanent position with super- 
annuation.—Write, giving full particulars, to 
Box 4121. {7699 
ABORATORY Assistants with experience of 
electronic circuitry are required to work 

on @ 
should be O.N.C., G 
lent, but applicants 


expanding radio 


.C.E., or . equiva- 
without these qualifications 
will be considered. Successful applicants will 
be encouraged to advance to a more senior 
status. Please write in confidence to the Per- 
sonnel Manager (Ref. 177B), de Havilland 
Propellers, Ltd., Hatfield, Herts. [7688 


mechanical 

perience in t 
excellent salar C 
advancement; London area; minimum 
tion O.N.C.—Please reply, giving full details of 
qualifications and experience to Box 3628 640 


SENIOR and Junior Engineers are required to 
join a team working on the development of 

epecenes equipment. Projects in pro- 
ress include equipment for automatic testing, 
esign of television studio equipment, indus- 
trial measuring and control gear, special purpose 
amplifiers and radio -receivers, and advanced 
experimental work on high speed pulse and 
counting circuits using transistors, square loop 
ferrites and ferr-resonant devices. 

E posts offer exceptional opportunities of 
working in a new and rapidly expanding branch 
of electronics, as well as considerable scope for 
advancement. Experience with pulse and digit- 
al techniques or with transistor circuit design 
generally would be an asset to applicants for 
senior positions. Applications should state age, 


transistor 


experience, and salary required, and be ad- 
dressed to: The Personnel Manager, Thorn 
Electrical 


gies 


Ltd., Great Cambridge 
Road, Enfield, Middx. [7673 


S of 25 and 35. his 
affords an opportunity to join a successful ex- 
panding design team providing excellent scope 
to men of initiative and origiriality. Welwyn 
leasantly situated 


t (R.12), 
Murphy Radio, Ltd., Welwyn Garden oie, 
Herts. (7611 


Qualifications | 


THE RADIO AMATEUR’S 
HANDBOOK-—1958 
32/6 Postage 1/9. 


EornnEEnU Eee con 


Electronic Engineer’s Reference Book 
by L.E.C. Hughes. 84/-. Postage, Free 


High Fidelity Sound Reproduction, 
by E. Molloy. 20/-. Postage 1/-. 


Transistor Electronics, by D. Dewitt 
& A. L. Rossoff. 60/-. Postage 1/3. 


High Fidelity, 


by C. Fowle. 
Postage 1/3. 


37/-. 
World Radio Handbook 1958. 13/6-. 
Postage 9d. 


Portable Transistor Receiver, by S. 
W. Amos. 2/6. Postage 3d. 


= Valve Data, “W.W.”’ 5/-. Postage 
id. 


Elements of Tape Recorder Circuits, 
23/-. Postage I/-. 


THE MODERN BOOK CO. 
19-23 PRAED STREET 
LONDON, W.2 


BRITAIN’S LARGEST STOCKISTS OF 
BRITISH AND AMERICAN 
TECHNICAL BOOKS 
Complete catalogue 6d. 
PADdington 4185. Open 6 days 9-6 p.m. 


—JUST PUBLISHED !— 


G. 


TELETRON SUPER INDUCTOR COILS 


ii. gies 


re 


ee 


R. 


used by 
Ferrite Rod Aerials. Wound on high permeability | 120006 
Ferroxcube rod, Medium wave 8/9, Dual wave 12/9. /0 
Type HAX. Selective crystal Four | 
diode coil for tape and quali 
amplifiers, MW 3/-, LW 3/4 
Dual wave TRF Coils, matched High 7 
pairs (as illustrated) 17/- 5A9-1 
pair. Type S.S.O. Supersonic ‘ 
ape Osc. coil, provides Primat 
r 6.3 v. 3 a. RF for pre-amp | 
- ~ heater. Eliminates induced Seconc 
50 c/s hum, 40/100 ke, 15/- ea. Transistor coils, etc. 
Available from leading stockists. Stamp for a. 
complete data and circuits. Auxiliary 
THE TELETRON CO. LTD., Primar 
266, Nightingale Rd., London, N.9. How 2527 Second 
D.C. 
YOUR METER DAMAGED? 
e 
t- Leading 
; Electrical | Choke ty 
Instrument 2 hys. 1 
Repairers 200v 
to the ance 
Industry 


Contractors to the Ministry of Supply and General Post One, 


Repairs by skilled craftsmen of all makes and types 


Voltmeters, Ammeters, Microammeters Multirange Tet 
Meters, Electrical Thermometers, Recording Instruments, 
Quick deliveries—for speedy estimate send defective 


etc. 
instruments by registered post to:— 


L. GLASER & CO.LTD. 


Electrical Inst: t Repairers 
rical instrumen eT, EC! 


97-100 ALDERSGATE STRE 
(Tel.: MONarch 6822) 


witt 


37/-. 


meability 
ave 12/9. 
fe crystal 
id quality 
LW 3/ 
matched 
ted) 7/- 
spersonic 
provides 
pre-amp 
induced 
coils, etc. 
amp for 


Jow 2527 


GED? 


Leading 
Electrical 
nstrument 
Repairers 

to the 

Industry 


| Post Office. 


instruments, 
nd detective 


).LTD. 


Repairers 
EET, E.C! 
822) 
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TRANSFORMERS 


AND 

4 CHOKES 

B for the 

E New 400 watt 
‘ AUDIO 

, AMPLIFIER 


Te ee 


G. R. Woodville — 
Wireless World — 
November 1957. 


Output transformer type 4T35 as 
used by the author 


1,0002 anode to anode tapped at 


oe 


Four secondaries each 25v. total 
400 watts. 

High Tension ‘Transformer type 

5A9-1 


Primary 10-0-200-220-240v. 50~ 
Secondary 700v. 1.2A rectified D.C- 


Auxiliary Transformer type 5A9-2 
Primary 10-0-200-220-240v. 50~ 
Secondaries 150-0-150v. 20m/A 


" 6.3v. 20A 
2.5v. 10A 
2.5v. 5A 
2.5v. 5A 


Choke type 5A9-3 
2hys. when carrying 1.2A D.C. and 
200v. R.M.S. 100 ~ D.C. resist- 
ance 202. 


RR 
g 
z 
I 
@ 
z 
z 
% 
3 
TE 
B 
| 
a)‘ 
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SAVAGE 


TRANSFORMERS 


MITE 
DEVIZES, WILTSHIRE 


Tel: Devizes 932 


XUM 


SITUATIONS VACAN 

RAvI0 technietans required by S csenitunt 
Aeradio, Ltd., for overseas service; perma- 
nent nsionable positions; inclusive salary 

845 per annum to £1, 
tax free, according to ay 
allowances; free accommodation; 
ance; kit allowance; free air es; 
generous U.K. leave. ualified candidates. to 
to whom replica, only will be sent, please write. 
quoting R to Personnel Officer, 40, Park 
St., W.1. [0262 
Fetacpatcat, component manufacturers in 
. London require keen and energetic 
man (30-55 years) to supervise small service 
department; applicants must be able to con- 
duct correspondence, control manual and cleri- 
cal staff and possess electrical engineering 
background: no Saturdays; superannuation 
scheme.—Write stating age, full details of ex- 
ae and salary required, to Box 3ML.3425, 
A.K, Advg., 212a, Shaftesbury Ave., Lone, 

BEA require two radio engineers at Lon 
don Airport to assist in the development 
of airborne radio communication equipment and 
navigation aids and their on in 
craft; candidates must have City and Guilds 
third year or equivalent and experience in 
aviation - development and defects; salary 
£910-£1,085 p.a.; weeks’ holidays; pension 
and sick oa schemes; air travel concessions. 
ply to Senior Personnel Officer, Engineer- 
ing, British European Airways, Engineering 
Base, London Airport, Hounslow, es 


6 
-E.A. require ground radio instructor for 
their training school at London Airport to 
lecture engineers and apprentices on basic and 


ance experience; 
£920—£1,190 p.a. according to qualifications: 
secure future, pension and sick pay schemes, air 
travel concessions, 3 weeks holiday.—Apply to 


Senior Personnel Officer, Engineering, British 
European Airways, Engineering Base, ndon 
Airport, Hounslow, Middlesex. 7678 


RITISH OVERSEAS AIRWAYS CORPORA- 
TION have _ vacancies for _ simulator 
engineers at London Airport for the design/ 
development and maintenance of anaiogue 
computors and electronic aids to training: 
eamouens to H.N.C. sotectstes) or City & 
uilds Final (telecommunications) level; candi- 
dates less qualified may be considered; some 
specialised training will be provided: attractive 
ay and eee urance and 
eave schem rts 
gee full details of experience, to Assistant 
aff Manager {4 (Appointments). London Airport. 
Hounslow 17566 


EVELOP MENT Engineers 


Mechanical Designers are 
a team e 


and 


igh fidelity audio equipment and tape 
of this team also includes 


corders. The work 

investigations into stereo reproduction, loud- 
speaker systems, and the application of trans- 
istors to radio and audio eq Outstand- 


ment. 

ing opportunities are provided for engineers 
interested in the design and development of 
equipment to be manufactured by the most ad- 
vanced production techniques, and there are 
eet E peoepects for rapid advancement. 
APPL TS should state, age, qualifications, 
pa and _ salary uired,’and should be 
addressed to: The Personnel Manager, Thorn 
Electrical Industries, Ltd., 
Road, Enfield, Middx. 


Ammtanr Engineer Grade II required by 
East Africa High Commission Directorate of 
Civil Aviation on probation for pensionable 
employment, gross salary according to age and 
on oe oP to £1,173 a year in scale £813 
rising to £ a year. Outfit allowance £30. 

Liberal leave on full salary after 
30-36 months. Candidates, who 


Certs. in 
“must have 


mitters, radio and radar navigational aids and 
aerial systems. 
rp : practice and teleprinter and _perforator 
= pment essential. Experience of diesel elec- 
ict power plant maintenance an Caen — 
Write to the Crown Agents, 4, Millbank n- 
don, §.W.1. State age, name in block letters. 
full , Aeaneations and experience and Press 


gp a supervising technician required by 
East African Land Forces Organisation for 
service with civilian staff in 


in first ae salary scale (pceding induce- 
ment pay) £1,215 rising to £1.566 a year, com- 
mencing salary according to age, qualifications 
and_ experience, gratuity at rate of 13%% of 
total oa ~ drawn: outfit allowance £40 payable 

ettain circumstances, : 
iberal leave on full 
years of age, must have served apprenticeship in 
electrical engineering, be able to supervise the 
inspection and repair of telecommunications 
equipment and instruments, and be fully con- 
versant with military fire control and telecom- 
munication equipment; preference will be given 
to candidates who are Corporate M rs L.E.E 
os Agents, 
name 
Oe ea experience and 

17648 


ate age, 
agjialifications and 
quote M2C/424 


Great Cambridge 
(7674 


Up-to-date knowledge of work- | 


ELECTRONIC COMPONENTS DIS. 
TRIBUTORS FOR OVER 25 YEARS 


FOUR-SIDED BLANK CHASSIS 
Made in our own works from commercia) quality 
half-hard aluminium of 16 8.w.g. these 
chassis will carry of ble weight 
and normally require no corner strengthening. 
We are now able to supply same day any size of chassis 
in }in. steps up to 17in. Depths 4”, 3”, 1”, 2 IE, 1, 


13", 2”, 23°, 23”, 23°, 3”, at the following rates: 
48 sq. in. 4/-|176 in. 8/-| 304 54. in 49/6 
80 sq. in. 5/-|208 sq. in. 9/-| 336 sq. in. 13/- 
112 aq. in. 6/-|240 sq. in. 10/-|368sq.in. 14/- 
144sq.in.  /+/272sq.in. ]/-|and tata. 
Post 1/3 Post 1/6 


Post 1/9 
(*Length plus twice depth x oo plus twice depth ) 
STOCK SI 
6"x4"x 2" Ble, 7° x5" x2” 4 10° x 4” x 2)" 
9° x7" x2" Jie, 12°x 4" x 2h" 3/3, 10° x 8° x24" 8 6. 
12" x 5" x 3° 8/6, 12” x 7" x 24” 8/9, 13° x 8” x 23” 9/9, 
14” x 7” x 3” 10/6, 14” x 10° x 23” 11/6 15” x 10° x 2)” 

11/9. 17"x 10" x3” 14/-. 
jin. flanges on two sides (inside or ona 1/6 extra. 
Soldered corners (new process) 2/- extra 
Panels any size up to 3ft. at 4/6 sq. ft. (eq. in. x $4.). 
Full particulars on request. 
Close Tolerance Wax-protected Silver Mica 
CAPACITORS 


“ —_ oo — 
180 
200 
220 
225 
230 

60 245 
20 40 70 1 175 250 356 500 603 800 
* up to 33pF IpF, over 33pF 1 per cent. 
RICES: 5-300 pF 94.; rae pF 1034; 1,000- 
2,500 pF 1/3; '3,000-5,000 p 
Special (limited pees eon "Ol mfd. 1%, 12/-. 

"DALY guaranteed ELECTROLYTICS 
Full ra fags from 1/6 ea. 

ag A Nag oy ae _TS8.L.” d-watt 
10% value ” 
range, “0° os ° 10mg, 6d. eac! ax ais matched to 
within 2%, 3/- pair. 1% tol., 2/6 eac! 


“SURPLUS STOCKS, various “ie _ 


270 370 515 635 815 3000 
280 386 533 670 820 3300 
300 400 540 680 1000 3500 
316 410 556 703 1500 4000 
330 450 560 710 2000 4700 


guaran 
Individually tenied. Fully shrouded. 
Used by leading laboratories 66 types in stock. 


*“ELECTROVOICE” 
AND CHOKES. 


The COOPER-SMITH 
HIGH FIDELITY AMPLIFIER 


pad Lag Main gg ET £14/17/-. Build-it- 
if, £12/12/-. Mk. II Pre-amp. and Control 
Unit. eh ene “it~ — fs fo 


A bette “we watt yt at tna wae Send 
for illustrated details of this remarkable outfit 
or hear it in our demonstration room 

Other Hi-Fi equipment imciudes Acoustical, 
Leak Rogers Lowther, Goodmans, Wharfedale 
Lorenz, Philips Connoisseur, Collaro, Garrard 
Goldring. 


RELAYS 600 poe 3) 6 each. 

2-make, 30000 ce 

1-make, 1 c/o, 1500 coil. 

1-break, 1 c/o, 1 c/o (M before B) 1500 coil 

VISUAL INDICATORS, type 3 (10Q/4) containing two 
micro-amp movements. Brand new, 6/6 each With 
neon lamps (two) 9/6. 

MANSBRIDGE CAPACITORS. 200 V. D.C. wkg. 
Suitable for crossover units, etc. 5 mF. 44, each; 
1 mF, 64. each; 2 mF., 6d. each; 4 mF., 9d. each. 
LIGHTWEIGHT HEADPHONES: 2,0000 12/6 pr. 
4,0000 17/6 pr. 


High-Grade Meters 
By LEADING MANUFACTURER 
phox mounting, 3f;in. dia. (less flange), 3in. 
sca. 


DC MOVING COIL 
ps FSD 


100 mi rations 
—0.20 mA. 0-3kV. 0-5kV. 0-2 mA/0-250 V 
5-0-5/0-10. 0. 5mA./0-1k v., SB. 

0-100 milliamps res. 0.750, 
0-500 volts, res. BO0kOQ (1k 


5 amps, 
All the above are brand new and tested. 


Please add 7 toga cost of postage. 
*Lists available. 


H. L. SMITH & CO. LTD 


287/289 EDGWARE ROAD, LONDON, W.2 
Telephone Paddington 5891 
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OPPORTUNITIES 
IN RADIO 


Get this FREE Book! 


*‘ ENGINEERING 
OPPORTUNITIES’ 


reveals how you can 
become technically quali- 
fied at home for a highly 
paid key-appointment in 
the vast Radio and Tele- 
vision Industry. In 148 
pages of intensely inter- 
esting matter, it includes 
full details of our up-to- 
the-minute home study 
course in all branches of 
TELEVISION and 
RADIO, A.M. Brit. 
I. R. E., City & 
Guilds, Special Tele- 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency and 
General Wireless Courses. 
We definitely Guarantee 


“NO PASS—NO FEE” 


If you're earning less than £18 a week this 
enlightening book is for you. Write for your 
copy today. It will be sent FREE and with- 
out obligation. 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY BT 
388b COLLEGE HOU3E, 

29-31 a 'S LANE, 


LONDON 


GALPINS 


4s announced in November we have taken over the 

Transformer Section of this business. For years 
we hav> wouni all Galpins transiormers and can 
— you the same efficiency and quality as in 
the past. 


JEFFERY TRANSFORMER CO. 


199 Edward Street, New Cross, London, S.E.14 
mes T1Deway 4458 


R.S.G.B. Amateur Radio Call Book 


FO PON O.  sisivanseccnstacssres 3/6 
World Radio Handbook 1958, by Hans 
Johanson. Postage I/- ........s.sseceeee 13/6 
High Fidelity Sound Reproduction, by 
Molloy. Postage 1/3 ........sece00e 20/- 
Magnetic Tape Recording, by H. 
SINE: PMI DID cscsaseubanccsseseneescs 55/- 
A.R.R.L. Radio Amateur Handbook 
GEE snnicciscnccncicacecs 32/6 
Electronic Engineers Reference Book. 
Ed. by L. Hughes. Postage 2/- ...... 84/- 
Introduction to the Cathode Ray 
Oscilloscope, by Harley Carter. 
INI daccettaductesedstebenichoamens 12/6 
Model Boat Radio Control, by 
Casebrook. Postage 6d. ........0008 6/- 
Basic Maths for Radio and Electronics, 
by Colebrook. Postge I/- .......s006 17/6 
Brimar Radio Valve and T.V. Tube 
Manual No. 7. Postage 8d. ........ 6/- 


A full range of Slide Rules and Drawing Instrument 
Sets in stock. Send for lists. 


UNIVERSAL BOOK CO, 


12 LITTLE NEWPORT STREET 
LONDON, W.C.2 (adjoining Lisle Street) 


S$! wesrogns VACANT 
ELEVISION.—A.B.C. Television, Ltd., re- 
quire a technical operations 
(T.O.M.) for work in connection with 
tions. designed and rehearsed in London for 
production in their Manchester and a 
ham Studios. Only men with experience in 
this work need apply, the position is permanent 
and a superannuation scheme is available.— 
pw ae aperetons should be made to the 

lef of Technical Operations, A.B.C. Tele- 
van. Ltd., Film House, 142, Wardour St., 
London, ‘W.1. ['7650 


SITUATIONS WANTED 
AdroMaTic Telephone and Telecommunica- 
tions engineer; ex R.N.V.R.; seeks wider 
outlook.—Box No. 3867. (7670 


TE fs You do it™~we provi 


mechanics, 
chemistry, photography, etc.—Write for full 
details to E.M.I. Institutes, Dept. WW47, 
London, W.4. [0006 
ITY and Guilds (Electrical, etc.) on ‘‘ No 
Pass—No Fee’ terms; over 95% successes: 

for full details of modern courses in all 
branches of electrical technology send for 
our 144-page handbook, free and post free.— 
B.LE.T. (Dept. 388A), 29. Wright’s Lane. 
London, W.8. [0017 

TUITION 

OTHING succeeds like success! What we 
have done a thousand times we can do again 

for you—see the B.N.R.S. advt. page 179 [0172 
| ULL-TIME courses for P.M.G. Certs., 
C.G.L.I. Telecommunications, Radar Ma‘n- 
tenance Cert. and B.Sc. (Eng. ); Prospectus free. 
—Technical Col:ege, Hull. (0111 
IRELESS.—See the world as a radio officer 

in the Merchant Navy; short training 
period; low fees, scholarships, etc., avai‘able: 
boarding and day students; stamp for prospec- 
tus —Wireless College. Colwyn Bay [0018 
/V and Radio.—A.M.Brit.I.R.E., City and 
Guilds, R.T.E.B. Cert.. etc.. on ‘* No Pass 

* terms: over 95% successes: detai's 
of exams and home training courses in all 
branches of radio and T/V. write for 144-page 
handbook—free.—B.1.E.T. (Dept. 397A). 29 
Wright’s Lane, London, W.8 10116 


.M.1.Mech.E., A.M.Brit I.R.E., City and 
Guilds, etc., om ‘‘No Pass—No Fee’ 
terms ver 95% successes—or details of 


ing, Building, etc.. write for 144-page Hand- 
book—Free: B.1.E.T 
Lane London W.8. 
A™U: examinations easier to pass by I.C.S. 
home-study methods. A.M.Brit.I.R.E., C. 

& G. Lge P.M.G. Cert. in Wireless, 
oe Radio and TV Servicing, etc.— 
Write pas ‘tree prospectus: International Cor- 
respondence Schools, 71, Kingsway (Dept. CL 
42A), London, ‘ea. [0033 
EARN-AS-YOU-BUILD course in basic radio, 
electronic and electrical theory, with prac- 
tical training, building a 4-valve receiver and 
superhet signal generator and multi-tester.— 
Write for free book: International oars. 
ence Shoe, 71, Kingsway (Dept. L142), Lon- 
don, W.C [0350 


TRaw a home for a better position or a 
new hobby.—We offer comprehensive 
modern home tuition courses covering over 100 
> Practical equipment sup- 
many courses.—Write for_ free 
rochure. stating subject of interest, to E.M.I. 
Institutes, Dept. 9, London, (Asso- 
ciated with H.M.V.) {0180 
M.1.P.R.E.—for details of suitable study 
courses (only a limited number of students 
accepted), send for free syliabus of instruc- 
| tional text; I. P. R.E.. conditions of membership 
booklet 1/-: ‘* The Practical Radio Engineer,’ 
—— sample copy 2/3: 6.000 alignment peaks 
or meee 6/-.—All post free from Secre- 
tary. I P.R.E.. 20. Fairfield Rd.. — 


REE!—Brochure giving details of home 
study training in radio, television and a!l 
branches of electronics; courses for the hobby 
enthusiast, or for those aiming at _ the 
-M.Brit.I.R.E., City and Guilds, R.T.E.B.. 
and other professional examinations; train 
with the college operated by Britain's largest 
electronics organisation: moderate fees.—Write 
to E.M.I. Institutes. Dept. WW28. London Af 


BUSINESS & PROPERTY 
LL-ESTABLISHED high _ fidelity and 
record business with excellent Prospects. 

for sale in Glasgow: £400 + s.a.v. ( 
approx.); good reason for disposal. ox 3935. 


BOOKS, peerere Tees, ETC. 

-W., Vols. 56 to 63 1957; offers.— 
Fraser, 70, Cecil. A Pinner. [7654 
.W. 1951-1957 inclusive complete: offers.— 
Ruddock, 10, The Meads. Bricket Wood. 


St. Albans. 
IRELESS ge ge 1942-1957 inclusive, 
£15.—Lewin . Rochester Ave., Prest- 
wich, Lancs. (7697 
ELECOMMUNICATIONS (Principles) I 
and II in m.k.s. Units’ covers every- 
thing for these C. and G. exams., numerous 
worked examples, price 10/6; also ‘* Radio | 


Reference ’’ covers everything from basic prin- 
pe agg to VHF, transmitters, aerial arrays, FM, 

words, 588 figs., price 25/-.—Riadi- 
7 


180,000 
oc ’384,’ Tilehurst ‘Rd., Reading, Berks 


Exams and courses in all branches of Engineer- | 


. (Dept. 387B), 29, Wright’s | 
[0118 


NEWG.E.C.,S.T.C. AND ““WESTALITE” 
SELENIUM RECTIFIERS. Largest L.T. 
range in Great Britain. ONLY Makers’ 
LATEST GOODS supplied NOT Surplus, 


S.T. & C. £.H.T. K3/15, 5/-; K3/45, 9/4; 
K3/50, 9/10; K3/100, 16/8; all post 4d. extra. 
BRIDGE CONNECTED FULLWAVE, 
17 v. | a., 13/4; 1.5 a. 26/6; 3 a., 30/6; 4, 
ne 5 a., 38/6; all post 6d. 33 v. | a., 22/9; 
‘ye 45/-; 3 a. 54/-; 5 a., 68/-; all post 1/6. 
de ee 33/-; 1.5 a. 62/-; 2a. 74/-; 3 a. 74); 
5 a. 97/-; _— | a. 42/-; 1.5 a. 78/-; 2 a. 95/-; 
re 95/-; 124/-; 100 v. i a. 6i/-; 1.5 a, 
fais 2a. 134/3 3 a. 134/-;5 a 180/-, all pose 


BRIDGE CONNECTED WITH 7iin. 
SQUARE COOLING FINS I7 v. 6 a. 
53/7; 10 a. 61/-; post 2/6. 

BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED or 7iin. SQUARE 
COOLING FINS. Both types, same price. 
17 v. 20 a. 120/-; 30 a — 50 a. 280/-; 33 v. 
6 a. 89/-; 10 a. 102/-; a. 202/6; 54 v. 6a. 
124/-; 10 a. 144/=3 72 v. — 160/-; 10 a. 186/-3 
100 v. 6 a. 227/6; 10 a. 270/-, all post 3/-. 
“WESTALITE " (BRIDGE) 12-15 v. D.C. 
0.6 a. 12/-; 1.2 a. 30/-; 2 a. 32/6; 5 a. 37/6; 
1.0 a. 64/6; 20 a. 117/6; 30a. “pa 50 a. 278/-; 
24 v. 12a. 30/-; 5 a. ‘60/-; | 109/6; 20 a. 
208/-; 36 v. Zs. 47/6; 5a. 82/6; 10 a. 154/6; 
100 v. 1.2. 82/6; 2.5 a. 154/6; 5 a. 195/6; 
10 a. 3918/-; All poset extra 1/6.-3/6. E.H.T. 
Rects. 14D.134, 25/-; 36 E.H.T. 60 35/10, 
post 4d. | ma. AC/DC meter, rects. 14/6, 


**G.E.C.” (BRIDGE). 6 and 12 v. D.C. 
1a. 7/6; 1.5-2 a. 8/6; 2.5 a. 11/9; 3 a. 14/9; 
4-5 a. 16/6; 6 a. 23/6; 10 a. 34/-; 
24 v. Ia. 12/6; " 
a. 75/-; other 
sizes Under tr add I/- over £1 add 1/6 post. 


Wholesale and Retail. 


T. W. PEARCE 
68Great PercyStreet, London, W.C.1 


Of Pentonville Road. Between King’s Cross and Angel 


Tape Amplifiers for Wearite, Collaro 
and all other Decks, “‘Miteeamp’ 25 
watts I8gns. 6 watts U/L. “Lodestar” 
25gns. Transistor tone control pre- 
amps, etc., Mixer units, etc. Write, 
HARDING ELECTRONICS 


120a Mora Road, Cricklewood, London, N.W.2 
Phone: GLA 1770 


uw 


| 


QUARTZ 
CRYSTAL 
UNITS 


SE 


—" 


Please note 
change of address : 


The QUARTZ CRYSTAL Co. Ltd. 
Q.C.C. WORKS, 
WELLINGTON CRESCENT, 


NEW MALDEN, SURREY. 


Telephones: Malden 0334 & 2988, 
"Grams, Cables: QUARTZCO, NEW MALDEN. 


MARCI 


ing a v 
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Telephone : MUSEUM 9594 


H. FRANKS 


58-60 New Oxford Street, 
London, W.C.1 


One min. from Tottenham Court Rd. Stn. 


FRACTIONAL MOTORS. 1/100th H.P. 
200/250 v. A.C./D.C. tin. double-ended spindle. 
Length 3Zin., diam. 2%in. Unused 27/6. 
SOLENOID OPERATED OIL DILU- 
TION VALVES, ref. 5U/3013, 24 volts, suit- 
able for air or oil, maximum air pressure 
40lbs. p.s.i., size 34in. long, I4in. diam. approx. 
7/6 each. Ditto, 12-volt ref. 5U/1566, 9/- each. 
“DRAYTON ” TYPE R.Q.R. CAP IN- 
DUCTION MOTOR UNITS. 230 volts 
A.C., 50 cycles, 25 watts. Cont. rating, final 
speed | r.p.m., £5/5/- each. 


“SUNVIC” TYPE T.S.2. THERMO- 
STATS, stem type adjustable + 60°C. up to 
300°C. max., differential + .25°C., stem 
length 6in., contacts normally open, rating: 


250-volt A.C., 2-amps., D.C. 0.1 amp., 37/6 each. 
“CREED? MOTOR-OPERATED TAPE- 
WINDERS. Type No. S.2885. Fitted 230 v. 
A.C. 1/100 H.P. motor, coupled to gearbox, 
with slipping clutch. Final speed 25 r.p.m. 
approx. New, 65/- each. 
U.S.A. SPERRY BOMBSIGHT COM- 
PUTER, TYPE BB, ref. 109/92 ‘M’ represent- 
ing a wealth of components for the mechanic- 
constructor, packed 78lbs., 85/- each. 
PRESSURE PUMP UNITS. Operated by 24 
volt A.C./D.C. motor develops I0lb. pressure 
or vacuum, Complete with !0ft. length of pres- 
sure hose, cables and connectors, etc. Compact 
unit fitted in metal case, 6in. x 4in. x 4in. Made 
in U.S.A. Ideal for laboratory use, etc. New, in 
makers’ cartons, £4 each. 
SOLENOID OPERATED MAGNETIC 
RELAY. Type ‘S" ref. 5CW/3544, with 4 
make 4 break 10 amp. contacts D.C., coil 
resistance 160 ohms, 24 volts operation, housed 
in metal screening can 2jgin. x lin. x Iin., 
made by Pullin Ltd., Hendry Relays Ltd., etc., 
unused 9/6 each. Discount for quantities. 
NEW NEGRETTI & ZAMBRA. 200/250 v. 
A.C. operated control units, fitted rectifier 
unit giving 12 volts D.C. which operates two 
relay operated single pole change-over 10 
amp. mercury switches, housed in metal cabinet 
9tin x Blin. x 3in., 55/- each. 
VISUAL INDICATORS TYPE  10/Q4, 
new condition, contain 2 high-grade movements, 
| horizontal, scale centre zero to 30 microamps 
fs.d., the other vertical movement 0/750 
microamps, f.s.d., 7/6 each 
ZENITH HIGH-GRADE TOTALLY EN- 
CLOSED SLIDING RESISTANCES. New 
270 ohms., 0.8 amps., €2 each. 
CLOCKWORK DRIVEN PROCESS TIM- 
ERS, variable 5 mins. to 30 mins. fitted 5-amp. 
make or break contacts, totally enclosed, 3in. 
diam., 24in. high, 18/6. 
HORSTMAN GEAR CO. 8-DAY NINE- 
JEWEL LEVER MASTER CLOCKWORK 
MOVEMENTS. Admiralty pattern A.3236, 
final speed | rev in 3 mins. with contacting 
point once per minute, in metal case 3tin. 
diam., 24in. deep, stop and start device, with 
winding key, new, 65/-. 
NEW SEWING MACHINE MOTORS, 
100/130 volts A.C./D.C. 1/15th h.p. fitted pulley, 
adjustable fixing bracket, needle light lamp with 
switch, rubber driving belts, connecting lead, 
etc. Less foot control, 45/- each. 
Sigma pattern high-speed relays, coil 1950 
ohms. Operates on 10/12 v. D.C.,5 mA. S.P.C.O. 
heavy duty contacts, 10/6 each. 
G.E.C. DOUBLE-POLE CHANGE-OVER 
KNIFE SWITCHES, 60 amp., on slate bed, 
Stin. x 44in., switchboard pattern, 30/- each. 
NEW SOUND-POWERED TELEPHONE 
HAND-SETS, G.P.O. pattern, will make 
efficient 2-way intercom., no batteries re- 
quired, 50/- per pair 
CARPENTER H/SPEED POLARISED RE- 
LAYS, 700+-300 ohm coil, type 5XA24, 22/6. 
S.7.C. METAL RECTIFIER SETS. Input 
ag volts A.C., 50 cycles, output 220 volts 
» 14 amps., type 10D/1786, housed in metal 
ody, 12in. x I3in. x Ilin., £10/5/-. 
188—AMMO-COUNTERS, ref. 6A/1564, 
24-volt operated, variable 0/30 second timing, 
27/6 each. 


ILLUSTRATED LIST 1/6d. 


LINE AND RADIO 
COMMUNICATIONS 


TELEPHONE CARRIER EQUIPMENT: Carrier Ter- 
minals, Repeaters, associated Filter Units and spares 
for Systems 1+1 and 1+4—Carrier Link 8.R 
Apparatus Selective Carrier 28-Channel and 
Channel Terminal Units. 
TELEPHONE SWITCHBOARDS AND FIELD SETS: 
Switchboards F & F 20-Line and 40-Line—Switch- 
boards U.C. 10-Line—Field Sets Types D, F, H and L. 
RINTER SYSTEMS: Teleprinters tape and 
page Keyboard Perforators, Transmitter Heads, 
Reperforators and Printers tape and Page Carrier 
Equipment Speech+Simplex, Speech+ Duplex, 3- 
Channel Duplex and Apparatus 2/4 Tone No. 5, 
Carrier and Ringing Repeaters. 
LINE TEST EQUIPMENT: Test Sets EE65—Networks 
Balancing and Testing— Recording <= eiaaataias 
Combining Units—Testers TMS No. 
TRANSMITTERS: H.F. “a: nea Hand or 
High-Speed Keying, Crystal or M.O control, Tem- 
perature compensated M.O. Circuit. Frequency range 
1.5 to 20 me/s. C.W., M.C.W., and R/T 100% Modula- 
tion. 300 Watt Carrier output ali systems. 
AN/GRC SERIES: Communications stations with all 
Operating equipment and spares SCR-508, SCR-509, 
SCR-610. 
LOW POWER ire ay RECEIVERS: Aircraft 
V.H.F. Equipment AN/ARC-1 50-Channel. Stations 
and Sub-Assembly Units TR 1520, 1934, 1935 and 
1936 10-Channe) V.H.F. Equipment 
RADIO COMPASSES: SCR-269G with al: 
equipment. 
WIRELESS SET 19: Stations with all operating 
equipment and R.F. Amplifier for boosting output. 
WIRELESS SET 62: Lightweight Communications 
Sets with ancillary equipment. 
T.C.S. SERIES: Equipment with all ancillaries and 
Power Supply Unite for 12v. D.C,, 24v. D.C., 1l5v. A.C 
and 230v A.C. supply. 
WIRELESS SET 88: Walkie-Talkie Sets 


12- 


operating 


-Channei 


R. GILFILLAN & CO. LTD. 
7, High Street WORTHING, Sussex, 
Tei.: Worthing 8719 and 30/81. 
Cables: Codes: 
“GILL WORTHING ” “BENTLEY'S 2nd” 


Fidelia 


HAND BUILT 


Wig Die alae res TET 


“oem 


The Fidelia Imperial gives V.H.F. reception pius 
all the facilities of a fine audio amplifier. The 

pre-amplifier suits all types He pick- 
ups and has recording correction for .P., R.1.A.A. 
and 7° curves. Independent Bass ae Treble 
Controls ere fitted with approx. 24db total range 
Tape jacks can be fitted. Hand built throughout 
and avaiable with either our Major power 
ey at £38 or our Junior power amplifier 


Other models in our range include: 

Fidelia AM/FM Maior. 12 valves. Tuned R-P. 
stage on all wavebands. VHF. 8, M, and L wav«- 
bands. Gram. pre-amplifier and input corrector 
re pick-ups. Separate 9 watt power amplifier 


Fidelia De-Luxe. VHF reception plus norma 
wavebands, 7 watt push-pull output. Separate 
bass and treble controls, 3 Ke filter variable 


telectivity on M and L wavebands. £34/10/- 
= Full details willingly on request 
i : (6d. in ctamps is appreciated) 
TELSCOMBE. CLIFFS 
a sli Nr. Brighton. 
SUSSEX 
Tel. Peacehaven 3156 


| TWELVE 
| Cone resonance 


The 
Full- 
Range 
ULTRA 


20 c/s. 
20-25,000 c/s. 
£17.10.0 


‘BRADFORD PERFECT BAFFLE 


(Patent Pending) 


A COMPACT enclosure ensuring realism 
and clarity of reproduction with NO 
BOOM. 
A comprehensive range for single- and 
mu!ti-speaker systems is available. 
From £8/15/- for I7in. x I7in. x I2din. 
We are demonstrating the GOODSELL 
* Golden Range,’’ the ORTOFON Pick-Up; 
and the WOOLLETT Transcription 
Gramophone Turntable. 
Daily: 9 a.m. to 6 p.m. 
Saturdays: 9 a.m. to Noon 


17 Charing Cross Road, 
London, W.C.2 
Tel.: TRA‘algar 5575 
opp. Garrick Theatre) 


L MITE o 


Trade and Export enquiries to :— 


JOHN LIONNET & COMPANY 


(at above address) 
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ELECTRONIC EQUIPMENT 
PROTOTYPE OR BATCH 
PRODUCTION. 


METALWORK, PLATING, 
FINISHING, WIRING, 
INSPECTION, TEST 


DESIGN AND DEVELOPMENT 
FACILITIES AVAILABLE 


A.l.D. AND A.R.B. RELEASE 


LOW OVERHEADS. 
QUOTATIONS. 


AVINASH ELECTRONIC LTD. 


AVINASH WORKS 
70 SILCHESTER ROAD 
LONDON, W.10 
TEL.: LADBROKE 2688 


KEEN 


LYONS RADIO LTD. 


POWER UNITS TYPE 325. As fitted in many types 
of Marconi/Ekco Test Instruments. Exceptionally 
well finished chassis 7fin. long x 4}in. wide extends 
from back of front panel which is 10 x 5in. Input: 
200/250 v. 50 cps. mains. Output: approx. 250 v. 
D.C, at 75 mA (unsmoothed), 6.3 v. A.C. at 3 A. and 
4v.at2A. Fitments include signal light, D.P. on/off 
swit.!), 2B. & L. fuse holders, mains input interference 
suppressor unit, etc. Supplied in en transit 
cases approx. l0fin. long x 6}in. wide x 9fin. deep, 
overall with leather carrying strap. In absolutely 
PRICE ONLY 35/-, post 3/6. 

Condition as new and 
unused. Type D-67-10, Overall Jength 9 x 2{in. dia., 
can be ured as in voltage doubler circuits for outputs 
up to 200 v. at 0.6 A. or by using 2 as a full wave 
bridge-type, 136 v. at 1.2 A. Circuits supplied. 
Listed at over £5 each. OUR PRICE 12/6 each, 
p.p. 2/6 for 1 or 2. 
TYPE B45-5-I1FWZ. Overall length 8 x 2}in. dia. 
Full wave bridge type, output up to 65 v. at 1 A. 
PRICE 192/- each, p.p. 1/6. 

OW-MOTION DRIVES. 3in. dia. 

Ratio 50:1. Fit standard }in. dia. spindles. Cali- 
brated 0/180. One of the finest 8/M drives made. 
New, in original cartons with cursor. PRICE 8/3, 


.p. 1/3. 
a TRANSFORMERS. For mode! makers and experi- 
menters. Primary 200/250 v. 50 cps. Secondary 30 v. 
at 2 A. tapped at 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20 and 
24 v. Brand new and guaranteed. All connections 
clearly marked. PRICE 29/6, p.p. 1/6. 


3 GOLDHAWK ROAD (Dept. M.W.), 
SHEPHERD’S BUSH, LONDON, W.12 
Telephone: Shepherd’s Bush 1729 


mint condition. 
SELENIUM f& 


aS 


MAGNETIC 


AUDIO, INDUSTRIAL & SCIENTIFIC 
APPLICATIONS 


LEEVERS- RICH EQUIPMENT LTD 


788 Harnpstead Rd, Lond Nw EUSt “a 


RECORDERS 


PULLIN 
SERIES 100 
HIGH RESISTANCE 
TEST METER 
AC/DC 10,000 ohms/volt 
21 RANGES 
100 microamps to 1000 v. 


Complete in die-cast case 
with test leads, clips & prods 


FULLY GUARANTEED 


CASH PRICE 
£12 7 6 or Deposit £2-10-0 & nine further 
i Sea monthly payments of £1-4-6. 


INustrated brochure free on request. 


FRITH RADiocRAFT LTD 


69-71 CHURCH GATE LEICESTER 
@ WHIGH ST NEWPORT PAGNELL Bucks 


Perforators, Reperforators, 
Teleprinters, Spare Parts 


Terminals and V.F. Telegraph 
Multi-Channel Units; Telephone 
Carriers and Repeaters; Testing 
Equipment; Signalling Rectifiers 
26B, 43A, RA87, etc. Relays, Trans- 
formers; Filters; Repeating and Re- 
tardation Coils; Racks; Consoles; 
Relay Bases. 

British, American and German 
equipment. 

WILLIAM BATEY & CO. 


The Poplars, Cowper Road, Boxmoor, Herts. 


Telephone: Boxmoor 3783. 
Cables: RAHNO, Heme! Hempstead. 


TRANSFORMERS 
for MULLARD 510 
AMPLIFIER 


Fully Shrouded Up- 
right Mounting. Fully 


Guaranteed, _inter- 
leaved and Impreg- 
nated. 1.56 300-0- 


300 v. 100mA., 6.3 v 
2a. ct., 6.3 v. ba. 27/- wa 

P/P. 2/6. 55 for 510 Amp. and Tuner 300-0- 
300 v. 120 mA., 6.3 v. 2.5a. ct., 63 v. 2.5a. 

6.3. v. la. 32/-. P/P 2/6. Primaries for above 
240-220-200; 0-10 v. 50 c/s. T44 Ulera-Linear 
Output Transformer 8,000 ohm. with 43% tap- 
pings for 510 Amp. 30/-. P/P 2/-. 
SPECIAL OFFER T44 and T55 59/-. P/P 3/6. 
All carefully made to conform to specifications. 
SOUTHERN TECHNICAL SUPPLIES 
13 NORTH STREET, PORTSLADE, SUSSEX 

Tel.: HOVE 47223 


tu ay 
a 
i 


hk 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. | 


Telephone 4547/8 


LEIGH COURT = TORQUAY - 


We manufacture all types of 
SMALL TRANSFORMERS and 
CHOKES with MUMETAL and 
RADIOMETAL CORES either with 
or without MUMETAL SCREENS. 


Microphone, Pickup, Line input, Output, 
Computer, Rectifier, High Fidelity, 
Midget, Transistor, Vibration, Seismic, 
Instrument, Photocell, Recorder, Bridge 
and Experimental Transformers of all kinds, 
Frequency bands in the range | c/s to 150 ke/s. 
Designs produced against Clients’ electrical 
requirements. 
Quick delivery. Large or small quantities. 
Contractors to G.E.C., Rolls-Royce, Decca, 
H. J. Leak, R.C.A., M.O.S., Admiralty, etc 


E. A. SOWTER LTD., 
7 Dedham Place Fore Street, Ipswich, 
Suffolk. Tel.: Ipswich 52794, 


DHERWODD - 
INSTRUMENTS 


LimitTeDd 


FOR GUARANTEED WORKMANSHIP 
WITH PERSONAL SERVICE 

@ CAPSTAN WORK 10BA TO fin. 

@ SHEETMETAL FABRICATIONS 

@ ELECTRONIC METALWORK 

@ PRESSWORK — ASSEMBLIES 

@ PRODUCTION MACHINING 

@ DRILLING — TAPPING — MILLING 

@ WELDING—SILVER SOLDERING 

A.1.D. APPROVED 


ROSEMONT ROAD, LONDON N.W.3 
HAMPSTEAD 6655. 


RADIO HAM SHACK LIMITED 
SPECIAL HI-FI OFFER 


Single, 4-speed Gram. unit with Acos turnover head crystal pick-up, 
and 2 valve, 2-3 watt Player Amplifier. ONLY £8/10/- THE PAIR. 
STAAR GALAXY 4-speed Auto-changer, brand new, sealed carton. 


ONLY £8/15/-, with Plinth £9/15/-. 


EVERYTHING FOR THE TAPE RECORDER ENTHUSIAST 
Scotch Boy Tape, Leader and Splicing tape, Splicers, Microphones, 


etc., etc. 


EVERYTHING FOR THE HOME SERVICE ENGINEER 
Valves, Condensers, Post, Resistors, etc., etc. 


SEND 64 FOR OUR COMPREHENSIVE LISTS, THEY 
WILL AMAZE YOU. DON'T WAIT, SEND NOW. 


155, SWAN ARCADE, BRADFORD 1 


HIGH-TENSION GENERATORS 


in minimum design, primary d.c. voltage |.5- 
24V (mains connection if desired), with the 
minimum taking of current secondary d.c. 
voltage 500-20,000 V, constant or variable, 
suitable for Geiger-indicators, post-accel- 
erators for oscillographs, electron optics, etc. 


Each quantity is produced by 
ELTRO GMBH & CoO. 


GESELLSCHAFT FUR STRAHLUNGSTECHNIK 
Forschungsinstitut Heidelberg 
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PORTLAND TRAINING COLLEGE 
FOR THE DISABLED 
NEAR MANSFIELD 


INSTRUCTOR FOR COURSE 
IN RADIO AND TELEVISION 
MAINTENANCE 


Applications are invited for the above position, 
from persons who are:— 

(a) Experienced and fully skilled in this 

trade. 

(b) Able to teach their trade. 

(c) Able to supervise the work and maintain 

control of trainees. 

Applicants should have had at least five years’ 
practical experience, and have the City and 
Guilds Certificate in Radio, or equivalent 
qualification. 

he successful epetionst will be required, 
o= ® preparation period, to take charge of a 
class of students A varied ages, all in some 
cores arn 94 gm physically. 
he work is in g surr gs and is 
intensely interesting and stnying to the right 
person. Commencing salary will be within the 
range of £700 to £750. Four weeks’ annual 
holiday. Pension scheme. 

Applications in writing to:— 

T. Ashton, Esq., Hon. Secretary, 
Portland Training College, Park House, 
Friar Lane, Nottingham. 


fe Have 

‘inds, . you seen our 
. TRANSFORMERS Yeh oe 

ke/s. Radios, Com- 

crical Built to your specification, up to 2. ELECTRONIC TECHNICIANS - ponents, Tape - 

ities, = ,000VA. J Singly vd So eae to plan and calibrate missile Test Equipment, Valves BERT. Tools ond 

oa -<roceascctaliguatedh. ne y ry instrumentation installations. many oxher igems too numerous to, mention 

NOTTINGHAM TRANSFORMER SERVICE en aan, yithete ps), tor y 
i . (Dept. W. W.), 
a 179 Wollaton Street, Nottm. Tel: 4/992 3. ELECTRONIC) MECHANICAL 453 toundweit Road, Kingswood, BRISTOL 


COVENTRY RADIO 


COMPONENT SPECIALISTS 
SINCE 1925 


= Sa 
aw aly 


A.V. ROE & CO. LIMITED 
WEAPONS RESEARCH DIVISION 
(GUIDED MISSILES) 


WOODFORD, CHESHIRE 
Trials Department 


Applications are invited for the following 
positions. The work is concerned with the 
development of a guided weapon project: 


1. ELECTRONIC TECHNICIANS 

or prototype layout and assembly 
work, and to test and service 
missile components and associated 
monitoring equipment. 


TECHNICIANS 


for installation and first ‘ine 
servicing work on missile moni- 
toring equipment. 


4. MECHANICAL TECHNICIANS 


APPLICATIONS ARE INVITED 
FOR THE POST OF 


ENGINEER 


to be engaged upon Post Design 
Services work by a leading elec- 
tronics contractor in London. 
The post involves the supervision of 
a small draughting and clerical 
team working on the custody and 
revision of master drawings and 
specifications for the Ministry of 
upply. A thorough knowledge of 
Ministry of Supply procedure, 
Defence a R.M.C, 
submissions and my hting prac- 
tice is required. e engineer 
concerned will also e...%. liaison 
with company production and 
draughting sub-contractors on day 
to day design problems. 

A good starting salary will be paid 
and promotion to monthly staff is 
envisaged after a satisfactory pro- 
bationary period Write stating 
full details of experience to 


Box 4075, c/o “ Wireless World .” 


a new approach to 
intimate listening 


rT ” 
” Weh ee ee ee to develop and manufacture pro- The ACOUSTICAL 
e have now treble e " : 
premises in order to supply a larger totype mechanical instruments. ELECTROSTATIC SPEAKER 
range of Components, Amplifiers and 
HI-Fi Equipment. 5. DRAUGHTSMEN PRICE £52 
1G Send your enquiries to: with experience in electronic is on demonstration at 
iG 189-191, DUNSTABLE ROAD —— and _ scale production WEBB’S RADIO 
rements 
a ereen ae — 14, SOHO STREET, LONDON, W.1 
New Telephone No. :—LUTON 7388-9 Telephone : GERrard 2089 
Some industrial or service experience is 
essential for all the above posts and 
——— —— applicants should preferably be of O.N.C. 
—— standard. 
Ae The finest method RADIO & ELECTRONIC 
S || ~~ for cleaning records|s APPLY TO: ENGINEERS 
5 “ad . aon THE PERSONNEL ses 
f Already over 200,000 enthusiastic users MANAGER The MORSE GORE iy and 
; . ways wi , the basic le for in- 
dividual Signalling, wheth i 
loc. THE “Dust Bug” A ¥. ROE & Co. LtpD., : eleapenmeentention Geeuie. a 
le, 1 GREENGATE @| te your quilizaions. Apart Bam oe 
el- AUTOMATIC GRAMOPHONE RECORD CLEANER * lexoure ‘Serived from this extra iknow 
te PATENT APPLIED FOR MIDDLETON, & Fedge, it counts a much > a step up 
ic ——————— “sy 
Price reduced to 17/6 (pius 7/- purchase tax) ne ippcagevorsintio ° Write frie CANDEER BOOK, ~~ 
from your nani - QUOTING REFERENCE J ye ye le. method of woah ae 
will prove. 
= CECIL E. WATTS MISC/WRD/R.88/W ae 
Consultant and Engineer (Sound Recording and Reproduction) s - ss 5 oa me, o. 
Darby House, SUNBURY-on-THAMES, MIDDX ® 
rYYYYYYYYYYYYYYL YY) Candler System Co., Denver, * Colorado, USA 
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aa" =C SUPER TROPICAL 


The T.C.C. “ Metalmite” ranges of 
condensers set a new standard both for 
compactness and ability to withstand 


| extreme tropical conditions: satisfactory 


insulation resistance is maintained after 
extensive tests at 100° C. and 100% humidity, 
thus conforming to the requirements of 
Government specification RCS. 131. 
“Metalmites”’ are suitable for use in 
miniature receivers and _ transmitters, 
hearing aids, and in the most compact types 
of portable equipment. 


Their construction is of the well- 
proved T.C.C., technique of winding non- 
inductively layers of paper dielectric to 
each solid aluminium foil, all impregnated 
under vacuum, and finally hermetically 
sealed in aluminium tubes with synthetic 
tubber bungs. Plastic protective sleeving 
can be supplied if required. 


Capacity tolerance - 25% 
Temperature range — 40°C. to + 100°C. 


THE TELEGRAPH CONDENSER CO. 
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North Acton 


WIRELESS WORLD 


7 Working Volts Dimensions i 
Capacity Z "De - m inches ais te a. 
[Ae 70°C. At 100°C.| LL. | ~OD:. Each 
001 | 1,000 650 18 34 CP49W 1/10 
002 | 1,000 650 18 34. CP49\W 1/10 
001 =| 500 350 1 2 | CP30S 1/9 
.005 500 350 | 25» CP32S 1/10 
01 500 350 1 | +34 | CP33S 1/10 
05 | 500 350 i | z= | cp37s | on 
01 | 350 175 | | -25 | CP32N | 1/8 
02 | 350 175 -34 | CP33N 1/9 
-05 350 175 1g 3 CP35N | 2/- 
| 200 100 13 2 | CP36H 
. 500 ; | 2 CP110S 
-0003 500 350 1 2 CPIIOS | 2/- 
-0005 500 350 % | 2 CPII0S 2/- 
001 | 350 75 | 2 | 2 CPIION | 2/- 
002 | 350 175 | # | +22. CPIIIN | 2/- 
005 | 200 100 i 22. CPIIIH | 2/- 
01 | 200 100 1 25 | CPII2H  2/- 
01 350 175 | +34. «CPII3N. 2/2 
DETAILS OF COMPLETE RANGES AVAILABLE ON REQUEST 
fo" fr air 1 = FAR ICTS 
UNI! F # } A Li > 


London 


Tel: 


ACOrn 


LTD 
006! 
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TYPE 1 ALLOY 


-to reduce bit wear in their Factorie 


The cost of maintaining and replacing soldering of Savbit Type 1 Alloy, did not affect the speed 
irons can be considerably reduced by the use of soldering. 


Ersin Multicore Savbit Type 1 Alloy, now being Savbit Type 1 Alloy costs approximately 
adopied by many manufacturers of radio, television per cwt. less than standard 60/40 alloy of simil 
and electronic equipment. The new alloy, incor- gauge. For fuller information write to # 
porating a small percentage of copper, prevents Multicore Technical Service Department. 
absorption of copper from the bit into the alloy 
and extends the life of copper bits up to 10 times. lef yhotograph a 1s used 
During the extensive tests under actual pro- ae Cae aay p rent "it, aa 
duction line conditions it was proved that the use ji 


1LB. REELS 7 LB. REELS > SAZE 1 CARTONS 
The 1 Ib. Reel of Savbit |(gush da) Savbit Type I Alloyis || "sxx Contains53’,18s.w.g.Ersin Mul 
Type 1 Alloy contains ign supplied on 71b. Reels ticore Savbit Type | Ar 
ES nag Sepromannaey 170 feet of | for factory use. Ersin Ersin Multicore 5-Core Solder 
~~ 18 s.w.g. 5-Core solder. : a in the following specifications: 
we aie ies Multicore 5-Core Sol- 
S oy It is the ideal pack for a aed ae reer ora Alloy 
|" %. Service Engineers and der is also supplied in eM: f. No. (Tin Lead 
ni others using compara- 6 other alloys and . y Creold-|- 60740 
Sy tively small quantities of 9 gauges. Prices on " = peer) oe i 
solder. 15/-each (subject). application. (subject) © 14016 | 4060 ~ 


Bib RECORDING TAPE SPLICER Bib WIRE STRIPPER & CUTTER 


This sturdy nickel-plated instrument enables This handy little tool strips insulation 
recording tape to be joined quickly and without nicking the wire, cuts wire 
accurately. It incorporates = cleanly and splits plastic extruded 
— ——— aud ‘SS : twin flex. Adjustable to most wire 
aes il —cconnias Tare svveun thicknesses by the turn of a screw. 
in recording tape. TS Invaluable toamaieurand professional 
Instruction leaflet with electricians alike. 3/6 each (subject). 
every splicer. 18/6 each (subject). 


MULTIGCORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 


sin Mul- 
Alloy or 
> Solder 


